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3DJH��

This Operating Manual contains instructions for set-up, quality control testing, patient testing, and
troubleshooting of the HemoCue® B-Hemoglobin Data Management Analyzer.  This manual is intended
for use by health care professionals trained in measuring blood hemoglobin.

The HemoCue B-Hemoglobin Data Management Analyzer (hereafter referred to as "Analyzer") is a
compact, portable, yet versatile, blood hemoglobin measurement system.  It is ideally suited for health
care facilities that require central lab quality values in less than a minute, with exceptional accuracy and
precision.

System features include:

• 3RZHUIXO�GDWD�PDQDJHPHQW�VXSSRUW�IRU�GHFHQWUDOL]HG�WHVWLQJ: Stores results for up to 1,000
records, including Patient ID, Operator ID, instrument serial number, date, time, and Quality
Control (QC) results.  Records can be reviewed directly on the Analyzer’s display window.

 

• +LJKO\�&XVWRPL]DEOH: More than thirty user-definable parameters can be customized to tailor
hemoglobin testing to individual facility QC/QA programs.

 

• &RPPXQLFDWLRQ�)HDWXUHV�HQDEOH�SHUPDQHQW�PHGLFDO�UHFRUGLQJ: Can be connected to, and
controlled from, a personal computer (PC).  Analyzer information can then be transferred to the
PC for a permanent medical record.

 

• 5HSRUW�)OH[LELOLW\�DQG�'DWD�6WRUDJH: The Analyzer can store and download to a PC all test
results necessary for analysis of data and generation of reports required by accrediting regulatory
organizations.  The "Review and List" function can be used to review all data currently stored in
the Analyzer. �1RWH���+HPR&XH
V�UHODWHG�VRIWZDUH�SURJUDPV�SURYLGH�WKH�FDSDELOLW\�RI�JHQHUDWLQJ
YDULRXV�UHSRUWV��LQFOXGLQJ�SDWLHQW�UHVXOWV��TXDOLW\�FRQWURO�UHVXOWV��DQG�PDQ\�RWKHU�VSHFLDOL]HG
UHSRUWV�

 

• &RQWURO�RI�/LQHDULW\�DQG�3URILFLHQF\�WHVWLQJ: Can be used to record linearity and proficiency
testing.

 

• ([WHQVLYH�4XDOLW\�&RQWURO�IXQFWLRQV: Provides patient test lockout when user pre-set conditions
are not fulfilled.  Offers patient and QC test lockouts if disposable reagents or QC products have
expired their shelf-life.

 

• 'LVSOD\: High contrast LCD display which helps guide the operator through each step.
 

• 3RZHU: Can be powered either by batteries or the HemoCue AC Adapter.
 

• 6HULDO�2XWSXWV: Two RS-232 compatible serial output ports are standard.
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���� ,QWHQGHG�8VH
 

 Quantitative determination of hemoglobin in whole blood using a specially designed photometer
and specially designed microcuvettes, HemoCue B-Hemoglobin Microcuvettes.
 
 HemoCue B-Hemoglobin Microcuvettes do not fit the HemoCue B-Glucose photometer and are
only appropriate with the HemoCue B-Hemoglobin photometer.

 
 

���� 6\VWHP�&RPSRQHQWV�DQG�'HVFULSWLRQ
 

 The system is comprised of the Analyzer and disposable HemoCue B-Hemoglobin
Microcuvettes. Although cuvettes made by other manufacturers may fit the cuvette holder, RQO\
HemoCue B-Hemoglobin Microcuvettes should be used. HemoCue can not guarantee the results
if other cuvettes are being used.

 
 The polystyrene plastic microcuvettes are pre-filled with reagents in dry form.  Each
microcuvette is used for measuring the sample, as both a reaction vessel and a measuring
cuvette. No dilution is required.

 
 

 
 )LJXUH��$���3ODFLQJ�D�ILOOHG�PLFURFXYHWWH�LQWR�WKH�$QDO\]HU

 

 



&KDSWHU�����,QWURGXFWLRQ

HemoCue B-Hemoglobin Data Management Analyzer - Operating Manual

3DJH��

 7KH�PLFURFXYHWWH�FDYLW\�FRQWDLQV�WKH�UHDJHQWV�GHSRVLWHG�RQ�LWV�LQQHU�ZDOOV���7KH���� O�EORRG
sample is drawn into the cavity by capillary action and is spontaneously mixed with the
reagents.  Measurement of blood hemoglobin takes place in the Analyzer, in which the
absorbance is measured and the hemoglobin level is calculated.

 
 Since two wavelengths are used in measuring (570 nm and 880 nm), the turbidity in a sample is
automatically compensated for.  Carboxyhemoglobin, leukocytosis, and turbidity�do not
interfere with the test.

 
 The Analyzer is calibrated at the factory against the hemiglobincyanide (HiCN) method, which
is the international reference method for the determination of the total hemoglobin concentration
in blood.
 
 Each Analyzer is delivered with an AC Adapter and one Control Cuvette.
 
 If data output to a computer or printer is desired ()LJXUH��%), then a computer (PC) with a
Windows (3.1/95/98/NT) operating system, and/or a compatible printer, and appropriate
HemoCue connection cables will be needed (see�6HFWLRQ������).

 
 
 
 

 
 Provides interface

 with a personal
Computer (PC)

 
 

 
 
 

 Printer

 
 

 
 )LJXUH��%���7KH�$QDO\]HU�FDQ�LQWHUIDFH�ZLWK�D�YDULHW\�RI�LQSXW�DQG�RXWSXW�GHYLFHV

 
 

 

Optional Bar Code Reader for
entry of Patient and Operator ID´s
and batch/lot information from
microcuvettes and liquid controls.

Connects directly to a
handheld printer for printouts
of individual patient and QC

records
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���� )URQW�3DQHO
 

 The Analyzer’s front panel contains an LCD display, a 26-button touchpad, including an "On"
button which restarts the unit from automatic power-down mode (Battery Save Mode).

 

 
 

 )LJXUH��&���)URQW�GLVSOD\�SDQHO
 
 

������/&'�'LVSOD\�:LQGRZ

 The display window can display four lines, each with 20 alphanumeric characters.  The
display will show measurement results, guidance information for the operator, and
selection menus, coupled to the touchpad buttons, "A," "B," and "C."

Group 1 – Used
to select from
various menu
functions
displayed on the
bottom of the
LCD

Group 2 –
Used to select
various
function
sequences

Group 3 –
Used for
reviewing
data

Group 4 –
General
purpose
keys

Group 5 –
Used for
numeric
data
Input and
deletion
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������7RXFKSDG

 
 The front panel has 26 buttons with tactile feedback, organized in five groups (see
)LJXUH��&):

 

• *URXS�� is located immediately below the LCD display and it contains three buttons,
"A," "B," and "C," which are used to select from varying menus shown on the
display’s bottom line.  While the functions assigned to these buttons can vary, the
user will notice that "A" is usually used to cancel or go back a step, "B" usually
enables the user to change or update information on the display, and "C" will usually
signify "Enter" or "OK."

• *URXS�� has black and red lettered buttons ("Patient Test," "QC Test," "Setup," and
"STAT"), which are used to select function sequences.

• *URXS�� has buttons with white lettering which are used to review data (see 6HFWLRQ
����� for more information on Review and List functions).  The "Review & List" and
"Review Menu" functions review previously collected data and also include a
touchpad sequence that allows erasure of the log memory.  The "Prev" and "Next"
arrow buttons are used to move the cursor back and forth in parameter fields during
touchpad input or to scroll backward and forward through data points in the Analyzer
memory.

• *URXS�� contains general purpose buttons.  "Enter" executes the entry of a value or
selection, and thus is an alternative to button "C" (OK).  "Escape" will break any
function or sequence and return to the "READY" state.  The "On" button is used to
restart after an automatic power-down.

• *URXS�� is for numeric input.  The "Delete" button will erase the digit at the cursor
location.

 
 1RWH: 7KH�$QDO\]HU�ZLOO�RQO\�UHVSRQG�WR�EXWWRQV�ZKLFK�DUH�RSHUDWLRQDO�LQ�D�VSHFLILF�VWDWH�

3UHVVLQJ�DQ\�RWKHU�EXWWRQ�ZLOO�UHVXOW�LQ�DQ�DXGLEOH�HUURU�VLJQDO�
 
 

������&XYHWWH�+ROGHU
 

 The cuvette holder, which is used to move the cuvette in and out of the photometer, has
three positions:

 

• Completely pushed in — measuring position
 

• Pulled out to first detent — loading position
 

• Completely withdrawn  —  for cleaning
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���� 7RS�6LGH�3DQHO

������ 'DWD�&RPPXQLFDWLRQ�3RUWV
 
The Analyzer inputs and outputs information via two RS-232 compatible serial output
ports, located on the back of the unit. PORT 1 may be used to establish a two-way
communications link to a host computer (PC) or an output-only connection to an
80 column printer. PORT 2 may be used for output to a small label-type printer (such as
the optional HemoCue Small Printer) and for receiving input from a Bar Code
Reader/Wand. &KDSWHU�� provides detailed information regarding communications to and
from the Analyzer.

 
 
 

 
 

 

 
 

 
 
 
 

 
 
 

 )LJXUH��'���7RS�VLGH�SDQHO
 
 
 

 �������3RZHU�,QOHW�3RUW
 
 Power to run the Analyzer can come from either batteries or from the HemoCue 6V AC
Adapter, which plugs into the Analyzer via the POWER INLET port. (See &KDSWHU�� for
more information).

 
 

 ������2Q�2II�6ZLWFK
 

 The "ON/OFF" toggle switch powers on the device. Regardless of whether the Analyzer is
powered by batteries or the AC Adapter, the "ON/OFF" toggle switch must be in the "ON"
position in order for the Analyzer to function. When battery powered, there is an automatic
shutoff after a user pre-setable time. Restart is accomplished by pressing the green "On"
button on the front touchpad. The "On" button will only restart the unit from Standby
when the "ON/OFF" switch is in the "ON" position.

 

3RUWV�� DQG��
(RS-232
communication
ports)

 3RZHU�,QOHW�3RUW
 (shown with HemoCue
Adapter plugged in)

 2Q�2II�6ZLWFK
(used to power on
unit)
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���� ,QWHUQDO�)HDWXUHV
 

������ $XGLEOH�7RQHV
 

 The Analyzer has built in audible tones, indicating different events:
 

• Measurement ready: A short signal

• Button pressed: A very short signal

• Correct reading from Bar Code Reader (BCR): A short signal

• Error occurrence: A long, low pitch signal
 
 

������ 5HDO�7LPH�&ORFN��57&�
 

 The internal RTC has battery backup that will last for several years, even without
external power.  Once set, the RTC will keep track of date and time of day.  However, all
year information will be displayed, both on the display screen and in printouts, in 2-digit
format.

 
 

���� )XQFWLRQDO�)HDWXUHV
 
������ "5($'<"�6WDWH
 

 This is the idle state of the Analyzer, when it is switched on and the cuvette holder is in
the outer loading position.  The Analyzer must display "READY" and the cuvette holder
must be pulled out to the first detent in order to start a function sequence with a button in
the left group on the touchpad (Group 2 in )LJXUH��&).

 
 When the Analyzer is first turned on (either via the ON/OFF toggle switch or the "On"
button on the front panel), the display will first read, "PLEASE, PULL OUT THE
CUVETTE HOLDER."
 
 After pulling the cuvette holder out to the first detent, the bottom line of the display will
read, "SELFTEST."  "SELFTEST" indicates that the Analyzer is undergoing an internal
diagnostic check.  This check will take approximately 15 seconds to complete.  No
testing with the Analyzer can be performed until the "SELFTEST" is completed and
"READY" appears on the display.  The Analyzer is now in the "READY" state.
 
 When in "READY" state, the third line on the display shows the total amount of memory
in the device and the number of free record locations ("MEM: ___" and "FREE: ___").
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 After "SELFTEST" has been completed, there are two special conditions where
"READY" will not be displayed:
 

• "PAT. TEST LOCKED-OUT" means that one or more failing QC tests have
locked out further patient tests (these QC tests must be successfully passed to
resolve the lockout)

 

• "MEMORY FULL" also means that further measurements are precluded (the
memory must be erased to solve this condition.  See 6HFWLRQ����).

 
 In both of these situations, several function buttons will be available for use in order to
alleviate the problem, but patient measurements will not be allowed.

 
 
������ 4XDOLW\�&RQWURO�7HVWLQJ�ZLWK�3DWLHQW�7HVW�/RFNRXW
 

 Several types of Quality Control tests may be performed:  Control Cuvette ("QCC"),
Liquid Control Low Level ("QCL"), Liquid Control Normal Level ("QCN"), Liquid
Control High Level ("QCH"), Other user-defined Quality Control test levels ("QCO"),
Linearity tests ("LI*"), and Proficiency tests ("PT").
 
 Using the Control Cuvette, the three liquid Controls, and other controls, the Analyzer
supports a quality control scheme, with automatic Patient Test Lockout.  To resolve the
lockout, all desired QC tests set to "ON" in Setup Level 2 must be run and must obtain
results within its specified range.  The unlocked condition will last for the remainder of
the current work shift, unless a test is repeated and fails.
 
 When locked-out, a message, "PAT. TEST LOCKED-OUT" will be displayed.  The list
on the bottom line of the display will show which tests are currently required to unlock
the instrument for use.  For example, "RUN ALL QC TESTS," will be displayed if all
QC tests are required. "RUN QCC, QCH," will be displayed if only the Quality Control
Cuvette and High Liquid Control tests are required.
 

 
������ &ULWLFDO�9DOXHV
 

 Critical values are user-defined in Setup Level 2.  If a patient result is in the critical
value range, there is an audible tone and "CRITICAL" appears on the display.
Recognition of the critical value is required by pressing the "C" button.
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������ &RPPHQW�&RGHV
 

 If the Comment Code feature has been enabled in Setup Level 2, the operator may attach
a Comment Code to each measurement record.  The Comment Code range is 1000-1099
and their meanings are user-defined by each facility.  If no comment is entered, it is
stored as 0 in the Analyzer’s memory. (See $SSHQGL[ for Bar Codes).

 
 

������ 0DLQWHQDQFH�5HFRUGV
 

 Maintenance Records are entered manually into the Analyzer’s memory.  User defined
codes are used to denote specific maintenance actions; e.g., cleaning the optronic unit.
The code range is 970-989.  Each Maintenance Record is stored as type "ADJ" (adjust)
in the Analyzer’s memory.  See 6HFWLRQ����� for instructions on how to enter
maintenance records. (See $SSHQGL[ for Bar Codes).

 
 
������ 5HYLHZ�DQG�/LVW�)XQFWLRQV
 

 The Review & List functions are used to review and print the information stored in the
Analyzer memory.  The buttons used are signified by white lettering.  When the "Review
& List" button is pressed, the last record is displayed.  With the "Prev" and "Next"
buttons, you can step back and forth in the list of stored records.
 
 The button, "Review Menu," shows the current Review & List selection, e.g., "ALL
TESTS," and a menu.  From the menu, you may select "EXIT," "PRINT," or "SELECT."
 
 With "SELECT," you narrow down the list of records displayed.  You may select for
display the specific Type of Record, Operator, Patient, or Control Lot within a specified
Time frame.
 
 Data erasure can be performed manually (i.e., initiated from the Analyzer’s touchpad)
after the "PRINT" command has initiated printing of the memory’s data or has simulated
printing (see 6HFWLRQ����).
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������ 'DWD�0HPRU\
 

 The Analyzer records all measurements in its internal memory.  Each record contains
Instrument Serial Number, Date, Time, Type of Record, QC data where applicable and
Result of the test.  If enabled in Setup Level 2, Operator ID, Identity (Patient ID or
Control Lot) and Cuvette Batch data are also stored and a Comment Code may be
attached to each record. The internal memory may even be used as a maintenance log-
book, since specific Maintenance Records with a code denoting the operation may be
entered manually or with the help of a Bar Code Reader. The memory also records
whenever Setup Levels are entered and changes to Setup Levels 1 or 2 have been made.
Other record types that don’t store a measurement value also use a code to ease
identification.  The data stored in the memory can never be changed or modified.
 
 Data records use the following type designators and identity codes:

 

• Patient Test PAT

• STAT (Short Turn Around Time) Test STA

• Control Cuvette Test QCC

• Control Low Level Test QCL

• Control Normal Level Test QCN

• Control High Level Test QCH

• Control Test, Other QCO

• Linearity Test Begin LIB

• Linearity Tests 1 - 5 LI1 through LI5

• Proficiency Test PT

• Overrange on result Any type as above Code 999
(displayed as "OVERRANGE")

• Aborted Test Any type as above Code 990
(displayed as "ABORTED")

• Erroneous measurement ERR Codes 900-908

• Hardware Error ERR Codes 910-930

• Maintenance record/Adjust ADJ Codes 970-989

• Critical Value CRITICAL (shown on PAT &
STA)

• Enter Password Protected SET
 Setup levels

• Update Quality Control info. MQC, MQL, MQN, MQH, MQO

• Update Cuvette Batch MCB

• Bad Record BAD
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In this chapter, you will install the power source(s) and connect the Analyzer to optional data output
and input devices.

 
���� ,QVWDOO�3RZHU�6RXUFH

 
������  %DWWHULHV

 
 The battery compartment is located on the rear/bottom panel of the Analyzer.  Open
the battery compartment by moving the compartment’s latch to the right and, at the
same time, lifting up the cover at the notch in the cover’s upper left-hand corner.
 
 Place five batteries, type AA (or R6), in the battery compartment, observing the
indication of polarity in the battery holder.  Replace the cover.  New batteries can
operate continuously for 100-150 hours.  If battery powered, batteries can be readily
conserved by switching "OFF" the Analyzer with the "ON/OFF" toggle switch
(located on the top side panel) between measurements.
 

 

 
 )LJXUHV��$�and��%:  %DFN�3DQHO�VKRZQ�ZLWK�DQG�ZLWKRXW�%DWWHU\�&RYHU�LQ�SODFH

 
 Another feature that can be used while battery powered is the %DWWHU\�6DYH�0RGH.
With this feature, the Analyzer can be set to automatically power-down if the
instrument has not been used within a pre-set length of time (for more information see
6HFWLRQ���� step 30).
 
 The Analyzer has built-in supervision of the battery status, with a warning ("LOW
BAT") on the display when batteries are weak (<5.4V).  If the voltage drops to the
point where accurate measurements cannot be made, the Analyzer automatically
switches off and cannot be used.
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������  $&�$GDSWHU

 
 Insert the AC Adapter’s power plug into the POWER INLET on the top side panel of
the Analyzer (see )LJXUH��').  Plug the AC Adapter into a standard electrical outlet.

 

 :$51,1*:  8VH�21/<�WKH�+HPR&XH��9�$&�$GDSWHU�ZLWK�WKH�$QDO\]HU�  Other
brands of AC Adapters may be able to physically plug into the Analyzer, but can
seriously damage the Analyzer or cause�ULVN�RI�ILUH.

 
 ,03257$17�  :KHQ�VZLWFKLQJ�IURP�EDWWHU\�SRZHU�WR�WKH�$&�$GDSWHU��WXUQ�RII�WKH
$QDO\]HU�ILUVW��XVLQJ�WKH��21�2))��WRJJOH�VZLWFK�RQ�WKH�WRS�VLGH�SDQHO���7KH�EDWWHULHV
FDQ�EH�OHIW�LQVLGH�WKH�EDWWHU\�FRPSDUWPHQW�ZKHQ�UXQQLQJ�WKH�$QDO\]HU�IURP�DQ�$&
VRXUFH�ZLWKRXW�GHSOHWLQJ�WKH�EDWWHULHV�

 
 
���� &RQQHFW�WKH�$QDO\]HU�WR�'HVLUHG�'DWD�,QSXW�2XWSXW�'HYLFHV
 

 )LJXUH��& shows the cables used to interface the Analyzer with various data input (e.g. bar
code wands) and output (printers, PC’s) devices.
 
 PORT 1 of the Analyzer may be used to establish a two-way communications link to a PC,
or alternatively, an output-only connection to an 80 column printer.
 
 PORT 2 may be used for output of a single patient record to a small (label) printer (such as
the HemoCue Small Printer) and for receiving input from an external input device; e.g., a
Bar Code Reader/Wand (BCR).
 
 1RWH���)RU�WHFKQLFDOO\�GHWDLOHG�LQIRUPDWLRQ�RQ�WKH�$QDO\]HU¶V�FRPPXQLFDWLRQ�VSHFLILFDWLRQV
�LQFOXGLQJ�FRQQHFWRU�SLQ�RXWV��FRPPXQLFDWLRQ�EORFN�VWUXFWXUHV��SRUW�OLVWLQJV��DQG
FRPSDWLELOLW\�UHTXLUHPHQWV���SOHDVH�UHIHU�WR�&KDSWHU���
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������  'DWD�2XWSXW�IURP�3257���WR�D�3&

 
 Use the HemoCue Analyzer-to-PC Cable to connect PORT 1 of the Analyzer to the
serial port of a PC.
 
 If a serial connecting cable other than the HemoCue Analyzer-to-PC Cable�is used,
ensure that the cable meets the connector (DB9 type) and RS-232 pin-out
requirements of PORT 1 specified in 6HFWLRQ����.

 
 PORT 1 establishes a two-way communication link between the Analyzer and a PC
which is controlled from the PC�by the HemoCue Analyzer Communications
software. The characteristics of these communications are configured in the
Analyzer’s Setup Level 1 (see 6HFWLRQ����) and in the HemoCue Analyzer
Communications Software (which has been installed into the PC).

 
 

������'DWD�2XWSXW�IURP�3257���WR�DQ����&ROXPQ�3ULQWHU
 

 Use a cable with a compatible pin-out to the Analyzer’s PORT 1 (see 6HFWLRQ����) to
connect the port to the respective serial port of an 80-column printer with RS232
serial interface.  The printer can be connected to PORT 1 in place of connecting a PC
(they cannot be connected simultaneously to PORT 1).  With the printer connected to
PORT 1, a send-only communications link can be established from the Analyzer to
the printer.
 
 PORT 1’s communication parameters can be programmed in Setup Level 1 to output
information to the 80-column printer (see 6HFWLRQ����).  See 7DEOH��D for
 PORT 1’s allowable Communication Parameters.
 

 
������'DWD�2XWSXW�IURP�3257���WR�D�6PDOO��/DEHO��3ULQWHU

 
 Use the HemoCue Analyzer-to-Printer Cable (and the HemoCue "Y" Cable if also
connecting a Bar Code Reader) to connect PORT 2 of the Analyzer to the HemoCue
Small Printer or a similar 20-column printer with RS232 serial interface.  Each
Analyzer measurement record is immediately printed when the result is ready.
However, if desired, the data output from PORT 2 may be completely disabled in
Setup Level 1 (see 6HFWLRQ����).
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������'DWD�,QSXW�WR�3257���IURP�D�%DU�&RGH�5HDGHU��%&5�
 

 A serial cable, or the HemoCue "Y" Cable, may be used to connect PORT 2 to a Bar
Code Reader with a compatible RS-232 interface (see 6HFWLRQ���� for RS232 pin-outs
to PORT 2).  The BCR may get its power from the Analyzer via pin 9 of the RS232
connector, as long as the current required by the reader does not exceed 20 mA.

 
 With a BCR connected to PORT 2, a receive-only communications link is established.
This may be used to enter operator and patient data in a quick and reliable way, i.e., it
is an alternate way for the operator to enter numeric information instead of the
Analyzer touchpad.  The BCR can also be used to read cuvette and control
information, as well as comment and maintenance code numbers.  Data from the BCR
is received through a RS232 receiver which is always activated while the Analyzer is
powered on.

 
 
 

���� ,QVWDOO�3&�&RPPXQLFDWLRQ�'DWD�$QDO\VLV�6RIWZDUH
 

 HemoCue has developed computer software which enable:
 
a) downloading of data from the Analyzer to a PC (via the HemoCue Analyzer

Communication Software)
b) analysis of the downloaded data (via the HemoCue Data Analysis Software).

Please refer to the User Guides which accompany these software for minimum PC
installation requirements, software  set-up steps and instructions for use.
 
 All communications between the Analyzer and a PC computer are controlled from the PC.
The measurement data is stored in memory and is transferred to the PC on the request of the
communications software.  For communication parameters, see &KDSWHU���
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�����6\VWHP�$FFHVVRULHV
 
 

�������0LFURFXYHWWHV

 

B-Hemoglobin microcuvettes are available in 200/box (50/vial) or 100/box
(25/vial).

 
 

�������4XDOLW\�&RQWUROV


• &RQWURO�&XYHWWH
 

The Control Cuvette, which is an optical interference filter, is used daily to verify
that the calibration of the Analyzer is stable (i.e., not changing from day to day).
The assayed value of the Control Cuvette has been determined in conjunction
with a specific Analyzer.

 

• +HPRO\]HG�&RQWUROV
 

The HemoCue hemolyzed control (bovine hemolysate) is available in three levels
(low/normal/high)�

 

• /LQHDULW\�3URGXFWV
 

Used for performing linearity studies or calibration verification. The HemoCue
Linearity product (bovine hemolysate) has five levels.

 
 

�������0LVFHOODQHRXV

 

 •  6V AC Adapter
 

 •  HemoCue Cleaner (for cleaning the optronic unit compartment inside the
Analyzer)

 

 •  HemoCue Hemoglobin Calibrator
 

 •  HemoCue Safety Lancets (for capillary punctures)
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�������$FFHVVRULHV�IRU�'DWD�2XWSXW�,QSXW�WR�WKH�'DWD�0DQDJHPHQW�$QDO\]HU


•  HemoCue Small Printer

 •  HemoCue Bar Code Reader
 

•  HemoCue Analyzer-to-Printer Cable (to connect to small printer)

•  HemoCue Printer Kit (small printer, cable, and printer’s AC adapter)

•  HemoCue Analyzer-to-PC Cable

•  HemoCue Analyzer Communications Software including Users Guides

•  HemoCue Data Analysis Software including Users Guides

•  Hemoglobin Data Management Start Up Kit (includes HemoCue Software for
Communication and Data Analysis, HemoCue Software User Guides, and
Analyzer-to-PC cable)

•  HemoCue "Y" Cable (for connecting Analyzer to a Bar Code Reader (for data
input) and Small Printer (data output))

* 3OHDVH�FRQWDFW�\RXU�ORFDO�+HPR&XH�GLVWULEXWRU�IRU�RUGHULQJ�LQIRUPDWLRQ�

,03257$17���$FFHVVRU\�HTXLSPHQW�FRQQHFWHG�WR PORT 1�DQG�RU PORT 2 RI�WKH
$QDO\]HU�PXVW�EH�FHUWLILHG�DFFRUGLQJ�WR�DSSURSULDWH�,(&�VWDQGDUGV �H�J���,(&�����IRU�GDWD
SURFHVVLQJ�HTXLSPHQW����)XUWKHUPRUH��DOO�FRQILJXUDWLRQV�PXVW�FRPSO\�ZLWK�WKH
,QWHUQDWLRQDO�6\VWHP�6WDQGDUG�,(&���������2SHUDWRUV�ZKR�FRQQHFW�DGGLWLRQDO�HTXLSPHQW
WR�WKH�$QDO\]HU¶V�VLJQDO�LQSXW�RU�VLJQDO�RXWSXW�SRUWV�FRQILJXUH�D��PHGLFDO�V\VWHP��DQG�DUH�
WKHUHIRUH��UHVSRQVLEOH�IRU�HQVXULQJ�WKDW�WKLV�V\VWHP�FRPSOLHV�ZLWK�,(&���������,I�LQ�GRXEW�
FRQVXOW�+HPR&XH�7HFKQLFDO�6XSSRUW�RU�\RXU�ORFDO�+HPR&XH�UHSUHVHQWDWLYH�
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In this chapter, you will configure the Analyzer to meet your specific clinical and communications
requirements.  The Analyzer can be configured in two ways:

1) Directly from the Analyzer (this is described in this chapter).
2) Via a PC (refer to HemoCue Communication software for configuration set-up instructions).

The Setup functions provide significant flexibility by allowing the user to determine the degree of
password security desired and to configure each control parameter setting.

Analyzer setup is divided into two levels:

• Setup Level 1 is used to set the time, date, and communications port parameters.
• Setup Level 2 is used to select operating conditions.

Both levels of setup are started by pressing the "Setup" button on the touchpad, but each level has
its own password.  The Setup levels are designed as step-through lists.

��� 3UHSDUH�IRU�3URJUDPPLQJ�WKH�6HWXS�/HYHOV
 

• Power on the Analyzer using the "ON/OFF" switch on the top side panel.  The
display panel will then ask you to pull out the Cuvette Holder.

 

• Pull out the Cuvette Holder to the first (loading) position.
 

• SELFTEST- The Analyzer requires 15 seconds to undergo an internal diagnostic
check.  This begins as soon as the Cuvette Holder is pulled out into the loading
position.  "SELFTEST" will be shown in the lower left hand corner of the display.

 

• "READY"�state�� The display will show "READY" when the Analyzer has
completed its self check and is now in "READY" state.  An occasional flicker may
be observed on the display, which is due to an update of the display information.

 
 In "READY" state, the display will also indicate the total number of record positions
available in memory and the total number of free record positions left in memory.
An example of the memory display is shown in )LJXUH��$.  The Analyzer can hold
approximately 1,000 test results.

 
 

 

 
 

 )LJXUH��$�  $QDO\]HU�'LVSOD\�LQ�"READY"�VWDWH

Total number of
free record
positions left in
memoryTotal number of

record positions
in memory
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 ,03257$17� �,I�\RX�VHH "PAT. TEST LOCKED OUT,"�LQVWHDG�RI "READY,"�LW
 PHDQV�WKDW�\RX�KDYH�VRPH�PDQGDWRU\�4&�WHVWV�ZKLFK�DUH�GXH��,I�\RX�VHH
"MEMORY FULL," \RX�ZLOO�QHHG�WR�HUDVH�WKH�$QDO\]HU¶V�PHPRU\�EHIRUH
SURFHHGLQJ�ZLWK�SDWLHQW�PHDVXUHPHQWV��VHH�6HFWLRQ�������+RZHYHU��\RX�FDQ�VWLOO
PDNH�FKDQJHV�WR�ERWK�6HWXS�/HYHOV���DQG���

 
 
������6HWXS�/HYHO�����2YHUYLHZ
 

 Since Setup Level 2 configures the Analyzer’s basic operating conditions (such as the
time and date format), it should be run before Setup Level 1.  There are two ways to enter
Setup Level 2 information into the Analyzer:
 
1) Manually, using the Analyzer’s touchpad.

2) Via a PC (which has been installed with the HemoCue Analyzer Communication
Software) connected to PORT 1 of the Analyzer.

See the software Users Guide for detailed directions on transferring setup information via
the software program.
 
 In Setup Level 2, the following parameters can be set:

 

• QC testing requirements, including automatic Patient Test lock-out conditions
• Shift Length for each QC level is assigned individually
• First Shift start time
• Critical Values (minimum and maximum)
• Operator ID parameters and requirements*
• Patient ID parameters and requirements*
• Units of measurement for Analyzer
• Date and time format
• Enable/disable Comment Codes*
• Enable/disable STAT tests
• Memory erasure conditions
• Idle time interval before automatic power down (battery saver feature)
• Passwording for Setup Level 1
• Passwording for Setup Level 2
• Passwording for entering/changing QC information
• Option to select Analyzer display of QC results as Pass/Fail or numeric result

(downloaded data will show measured numeric values)
• Storage requirements for Cuvette batch parameters and Password for changing

Cuvette batch parameters*
• Passwording for memory erasure
 
 
�5HTXLUHV�PHPRU\�HUDVXUH�WR�PDNH�FKDQJHV�WR�WKHVH�SDUDPHWHUV�
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3.3�6HWXS�/HYHO���3DUDPHWHUV�:KLFK�5HTXLUH�0HPRU\�(UDVXUH�WR�&KDQJH
 

 If this is the initial programming of the Analyzer or the display shows that the total
memory ("MEM:") is equal to the free memory ("FREE:"), then proceed to 6HFWLRQ���� to
program Setup Level 2.
 
 However, if the Analyzer has been setup previously and you wish to change the following
parameters, then WKH�$QDO\]HU�PHPRU\�PXVW�ILUVW�EH�HUDVHG:
 

• Operator ID, setting minimum and maximum digits

• Patient ID, setting minimum and maximum digits

• Enable/disable Comment Codes

• Enable/disable Cuvette batch parameters

 
 To erase the Analyzer memory, proceed to 6HFWLRQ����.

 
 1RWH� ,I�\RX�QHHG�WR�VDYH�DQ\�GDWD�SRLQWV�SULRU�WR�HUDVLQJ�WKH�PHPRU\��WKHQ�IROORZ

DSSURSULDWH�LQVWUXFWLRQV�LQ�WKH�&RPPXQLFDWLRQV�6RIWZDUH�8VHUV�*XLGH�IRU
GRZQORDGLQJ�GDWD�WR�D�3&�

 
 
�����(UDVLQJ�WKH�$QDO\]HU�0HPRU\

 ,03257$17:  ,Q�RUGHU�WR�PLQLPL]H�WKH�FKDQFH�RI�GDWD�ORVV��WKH�$QDO\]HU�LV�SURJUDPPHG
WR�SULQW�RXW�DOO�GDWD�WR�DQ����FROXPQ�SULQWHU�FRQQHFWHG�WR PORT 1��EHIRUH�HUDVLQJ�WKH
PHPRU\��+RZHYHU��LQ�RUGHU�WR�HUDVH�WKH�PHPRU\�ZKHQ�WKH�$QDO\]HU�LV�QRW�FRQQHFWHG�WR�D
SULQWHU��WKHQ�LW�ZLOO�EH�QHFHVVDU\�WR�VHOHFW�"YES" IRU�WKH "ERASE WITHOUT PRINT"
RSWLRQ�LQ�6HWXS�/HYHO�����,I�\RX�DUH�QRW�FRQQHFWHG�WR�D�SULQWHU�DQG�DUH�QRW�VXUH�ZKHWKHU
"ERASE WITHOUT PRINT" KDV�EHHQ�HQDEOHG�LQ�6HWXS�/HYHO����WKHQ�LW�ZLOO�EH�QHFHVVDU\
IRU�\RX�WR�JR�WKURXJK�6HWXS�/HYHO���DQG�FKHFN�WKLV�VHWWLQJ�SULRU�WR�HUDVLQJ�WKH�PHPRU\�
)ROORZ�WKH�LQVWUXFWLRQV�IRU�SURJUDPPLQJ�6HWXS�/HYHO���LQ�6HFWLRQ�����SULRU�WR�SURFHHGLQJ
ZLWK�PHPRU\�HUDVXUH���7KHQ��UHWXUQ�WR�WKLV�VHFWLRQ�DQG�SURFHHG�ZLWK�WKH�IROORZLQJ�VWHSV:

 
1. While in "READY" menu, press the "Review and List" button on the touchpad.

2. Press the "Review Menu" button.  The display will show "REVIEW, ALL TESTS."

3. Press the "B" button to select "PRINT."  If the printer is not connected there will be a
beep and the display will read "REVIEW, CHECK PRINTER CONNECTION."
Press "Enter" or "C" (OK).

4. The display will read "REVIEW PRINTING…. PLEASE WAIT."  The display will
automatically change to "REVIEW, ERASE MEMORY?"  If you now wish to erase
the memory without actually printing, press the "B" button to change "NO" to "YES,"
then press "Enter" or "C" (OK).
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5. The display will then read, "REVIEW, ERASURE PASSWORD:" Enter the password
that is required to manually erase data from the data management analyzer.  The
default password for erasing data is "0000."  This password can be customized in
Setup Level 2.  Enter the erasure password and press "Enter" or "C" (OK).  The data
will now be erased from the Analyzer.

6. In order to now return to the "READY" menu, either press the "Escape" button on the
touchpad or press the "A" button to exit.  The numbers listed after Memory ("MEM:")
and the Free Memory ("FREE:") on the Analyzer display should now be equal.

 
 
�����6HWXS�,QVWUXFWLRQV���2YHUYLHZ
 

 6HFWLRQV�����and���� provide detailed instructions for setting up the Analyzer.  They
should be used by those who require a point by point description of each setup step.
 
 Remember, as you step through these Setup Levels:

 

• Setup Level 2 should be run EHIRUH�6HWXS�/HYHO�� if you want to select/change the time
and date formats.

• Whenever the "A" button has "CANCEL" displayed above it, you can use "A"
(CANCEL) to move backwards through the Setup Level sequence steps.

• Selecting "B" (CHANGE) will allow you to make changes to the parameter (will only
appear if changes are allowed and the cursor will flash on the changing parameter).

• Pressing "Enter" or "C" (OK) will select the current setting of the parameter and move
forward to the next Setup Parameter in the sequence.

• Pressing "Escape" will exit the Setup Level 2 sequence and return you to the
�READY� display.  All changes made will be saved.

• The arrow ("Prev" and "Next") buttons can be used to position the cursor while
inputting data.

• Whenever a QC test is made mandatory (ON), it means that it PXVW�EH�H[HFXWHG�ZLWK�D
VXFFHVVIXO�UHVXOW�GXULQJ�WKH�FXUUHQW�ZRUN�VKLIW to prevent getting a "PAT. TEST
LOCKED OUT" display.  It also means that the mandatory test must be executed with
a successful result before proceeding to patient testing.
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�����48,&.�,QVWUXFWLRQV�IRU�3URJUDPPLQJ�6HWXS�/HYHO��

1. Certain parameters in Setup Level 2 require a cleared (erased) memory to be
changed.  If you want to make changes to the "OPERATOR ID" or "PATIENT ID"
minimum or maximum digits, turn on/off the Comment Codes, or change the
requirements for Cuvette Batch passwording, then you will need to�erase the
Analyzer’s memory first.  Go to�6HFWLRQ�����to do this.  After erasing memory,
proceed to next step below.

1RWH�  :KHQHYHU�6HWXS�/HYHO���LV�HQWHUHG��7LPH��2SHUDWRU�,'��LI�PDQGDWRU\��DQG
/HYHO���ZLOO�EH�GRFXPHQWHG�LQ�WKH�$QDO\]HU�PHPRU\.

2. Press “Setup” button and enter "OPERATOR ID" (1RWH��2Q�LQLWLDO�VHWXS�
"OPERATOR ID"�LV�GHIDXOWHG�DV�QRW�PDQGDWRU\��WKHUHIRUH��QR�SURPSW�DSSHDUV�IRU
"OPERATOR ID").

3. Enter "2345" as password ("2345" is the default password; this can be changed later
in Setup Level 2).

4. "QC CONTROL CUVETTE:" If you require QC using the Control Cuvette (QCC),
select "ON."

5. "QCC SHIFT LENGTH (HOURS):" OFF, 1, 2, 3, 4, 6, 8, 12, or 24.

6. "QC LIQUID CONTROL, LOW LEVEL:" If you require low level QC (QCL),
select "ON."

7. "QCL SHIFT LENGTH (HOURS):"  OFF, 1, 2, 3, 4, 6, 8, 12, or 24.

8. "QC LIQUID CONTROL, NORMAL LEVEL:"  If you require normal level QC
(QCN), select "ON."

9. "QCN SHIFT LENGTH (HOURS):"  OFF, 1, 2, 3, 4, 6, 8, 12, or 24.

10. "QC LIQUID CONTROL, HIGH LEVEL:"  If you require high level QC (QCH),
select "ON."

11. "QCH SHIFT LENGTH (HOURS):"  OFF, 1, 2, 3, 4, 6, 8, 12, or 24.

12. "QC LIQUID CONTROL, OTHER LEVEL:"  If you require other QC Control
testing (QCO), select "ON."

13. "QCO SHIFT LENGTH (HOURS):"  OFF, 1, 2, 3, 4, 6, 8, 12, or 24.

14. Enter Start Time of First Shift ("FIRST SHIFT STARTTIME").

15. Enter "CRITICAL VALUES" (minimum and maximum).

16. Make "OPERATOR ID" mandatory? (Mandatory/Not Mandatory)

17. Set "OPERATOR ID" minimum and maximum digits (range: 1 - 10).  Requires
memory erasure before making changes.



3DJH��� &KDSWHU�����6HW�8S�&RQILJXUH�WKH�$QDO\]HU

HemoCue B-Hemoglobin Data Management Analyzer - Operating Manual

18. Should Analyzer clear the "OPERATOR ID" before each test?  YES/NO  (YES
preferred if you have a variety of operators using the device).

19. Make "PATIENT ID" mandatory? (Mandatory/Not Mandatory).

20. Set "PATIENT ID" minimum and maximum digits (range: 1 - 15).  ,03257$17�
,I�OLTXLG�FRQWUROV�DUH�XVHG��WKH�QXPEHU�RI�GLJLWV�LQ�WKH�FRQWURO
V�ORW�QXPEHU�PXVW�EH
ZLWKLQ�WKH�PLQLPXP�DQG�PD[LPXP�UDQJH�RI�WKH "PATIENT ID."  5HTXLUHV�PHPRU\
HUDVXUH�EHIRUH�PDNLQJ�FKDQJHV�

21. Should Analyzer clear the "PATIENT ID" before each test?  (YES/NO)  (YES
preferred if using the device on a variety of patients).

22. Select desired "CONCENTRATION UNITS" of measurement (G/DL, MMOL/L, or
G/L).

23. Select desired "DATE FORMAT" (MM/DD/YY, DD.MM.YY, or YY-MM-DD).

24. Select desired "TIME FORMAT" (24H or 12 AM/PM).

25. Entry of "COMMENT CODE" desired with each measurement? (YES/NO).
Requires memory erasure before making changes.

26. "STAT TEST" allowed? (YES/NO).

27. Allow erasure of memory without printing ("ERASE WITHOUT PRINT")?
(YES/NO).  ,03257$17�  "YES"�PXVW�EH�VHOHFWHG�LQ�RUGHU�WR�HUDVH�WKH�PHPRU\
IURP�D�VWDQGDORQH�$QDO\]HU��ZKLFK�LV�QHFHVVDU\�LI�\RX�QHHG�WR�PDNH�FKDQJHV�WR�DQ\
RI�WKH�SDUDPHWHUV�QRWHG�LQ�WKH�ILUVW�VWHS�RI�WKLV�OLVW�.

28. Select the automatic "POWERDOWN TIME" when running on batteries:  5, 10, 15,
20, 25, or 30 minutes.

29. Set Password for Setup Level 1 ("PASSWORD LEVEL 1").  ,03257$17��,I�\RX
PDNH�FKDQJHV��EH�VXUH�WR�UHFRUG�WKH�QHZ�SDVVZRUG���$OVR��GR�QRW�XVH�WKH�VDPH
SDVVZRUG�IRU�6HWXS�/HYHOV���DQG���

30. Set Password for Setup Level 2 ("PASSWORD LEVEL 2").  See comments above.

31. Set Password for changing QC information ("PASSWORD QC").  ,03257$17��,I
\RX�PDNH�FKDQJHV��EH�VXUH�WR�UHFRUG�WKH�QHZ�SDVVZRUG.

32. Should the Analyzer display QC measurements ("DISPLAY QC
MEASUREMENT")?  If "YES" is selected, then the measured value, target value
and "PASS" or "FAIL" will be displayed following a QC measurement.  If "NO" is
selected, then only "PASS" or "FAIL" and the target value will be displayed.��1RWH�
'RZQORDGHG�GDWD�ZLOO�DOZD\V�LQFOXGH�WKH�QXPHULF�4&�PHDVXUHPHQW�UHVXOW.
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33. Set Password for changing Cuvette Batch information ("CUV. BATCH
PASSWORD").  ,03257$17�  5HTXLUHV�PHPRU\�HUDVXUH�EHIRUH�PDNLQJ�FKDQJHV�
,I�\RX�PDNH�FKDQJHV�WR�SDVVZRUG��EH�VXUH�WR�UHFRUG�QHZ�SDVVZRUG���,Q�WKLV�VWHS��\RX
FDQ�DOVR�VHOHFW�RSWLRQV�IRU�XVLQJ�1R�3DVVZRUG�RU�WXUQLQJ�RII�WKH�IXQFWLRQ�DOWRJHWKHU
("OFF").

34. Set Password for memory erasure ("PASSWORD ERASURE").  ,03257$17��,I
\RX�PDNH�FKDQJHV��EH�VXUH�WR�UHFRUG�WKH�QHZ�SDVVZRUG.

 
 
3.7��48,&.�,QVWUXFWLRQV�IRU�3URJUDPPLQJ�6HWXS�/HYHO��

1. Press "Setup" button.

2. Enter "OPERATOR ID, " if mandatory (the # of digits required is set in Setup Level
2).

3. Enter "1234" as password.

4. Set "DATE."

5. Set "TIME."

6. Set Communication Mode for PORT 1 ("PORT 1 COMM MODE") (PC Batch or PC
Online).

7. Set Baud Rate for PORT 1 ("PORT 1 BAUDRATE") (1200, 2400, 4800, or 9600).

8. Set Data Bits for PORT 1 ("PORT 1 DATABITS") (7 or 8).

9. Set "PARITY" for PORT 1 (No, Odd, or Even).

10. Set data output option for PORT 2 (No Printer or Small Printer).
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7DEOH��D�±�3URJUDPPLQJ�6HWXS�/HYHO��

6WHS�� 6HWXS�3DUDPHWHU &KRLFHV 'HIDXOWV 6HWXS�/HYHO�����$FWLRQ

1. Start Setup n/a Press the "Setup" button on the touchpad.

2. Enter Operator ID,
if mandatory

n/a Press "C" (OK) or "Enter."

3. Enter Password 2345 Press buttons "2345" on the touchpad.  Press "C"
(OK) or "Enter."

4. Require use of QC
Control Cuvette?

OFF, ON OFF Decide if measuring the Control Cuvette is a
mandatory QC test.  Whenever a test is made
mandatory (ON), it means that it  must be
executed with a successful result during the
current work shift to prevent getting a "PATIENT
TEST LOCKED OUT" display.  To change
setting, press "B" and to select displayed setting,
press "C" (OK) or "Enter."

5. Set QC Control
Cuvette Shift
Length (hrs)

OFF, 1, 2, 3, 4,
6, 8, 12, 24

OFF Select work shift length.  When set at "OFF," a
failed test of a mandatory Control will lock-out
patient testing instantly.  To step through the
selection list, press "B," and to select the
displayed setting, press "C" (OK) or "Enter."

6. Require QC Liquid
Control, Low
Level?

OFF, ON OFF Decide if measuring liquid controls at low level is
a mandatory QC test.  See comment in Step 4
regarding timing of mandatory QC tests.

7. Set Shift Length
for QC Control,
Low Level

OFF, 1, 2, 3, 4,
6, 8, 12, 24

OFF Select work shift length.  When "OFF," a failed
test of a mandatory Control will lock-out patient
testing instantly.

8. Require QC Liquid
Control, Normal
Level?

OFF, ON OFF Decide if measuring liquid controls at normal
level is a mandatory QC test. See comment in
Step 4 regarding timing of mandatory QC tests.

9. Set Shift Length
for QC Control,
Normal Level

OFF, 1, 2, 3, 4,
6, 8, 12, 24

OFF Select work shift length.  When "OFF," a failed
test of a mandatory Control will lock-out patient
testing instantly.

10. Require QC Liquid
Control, High
Level?

OFF, ON OFF Decide if measuring liquid controls at high level
is a mandatory QC test.  See comment in Step 4
regarding timing of mandatory QC tests.

11. Set Shift Length
for QC Control,
High Level

OFF, 1, 2, 3, 4,
6, 8, 12, 24

OFF Select work shift length.  When "OFF," a failed
test of a mandatory Control will lock-out patient
testing instantly.

12. Require QC
Control, Other
Level?

OFF, ON OFF Decide if measuring controls at "other" level is a
mandatory QC test.  See comment in Step 4
regarding timing of mandatory QC tests.

13. Set Shift Length
for QC Control,
Other Level

OFF, 1, 2, 3, 4,
6, 8, 12, 24

OFF Select work shift length.  When "OFF," a failed
test of a mandatory Control will lock-out patient
testing instantly.
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7DEOH��D�±�3URJUDPPLQJ�6HWXS�/HYHO��

6WHS�� 6HWXS�3DUDPHWHU &KRLFHV 'HIDXOWV 6HWXS�/HYHO�����$FWLRQ

14. Set First shift, start
time

12:00 AM Select start time of first work shift.
(,03257$17��,I�FRQWUROV�DUH�WHVWHG�SULRU�WR�WKH
LQGLFDWHG�VWDUW�WLPH�RI�WKH�ILUVW�VKLIW��WKH�RSHUDWRUV
ZLOO�EH�ORFNHG�RXW�IURP�SHUIRUPLQJ�SDWLHQW�WHVWLQJ
DIWHU�WKH�ILUVW�VKLIW�VWDUW�WLPH�LV�UHDFKHG�DJDLQ���7R
LQVXUH�WKDW�WKLV�GRHVQ¶W�KDSSHQ��VHOHFW�D�VKLIW�VWDUW
WLPH�DIWHU�ZKLFK�WKH�FRQWUROV�ZLOO�EH�SHUIRUPHG��

15. Set Critical Values MIN___,

MAX ___

0, 25.5
(g/dl)

0, 15.8
(mmol/l)

0, 255
(g/l)

Select minimum and maximum values.  Patient
results will be flagged as critical if they fall below
the min. value selected or above the max. value
selected.  1RWH� :KHQ�D�SDWLHQW�UHVXOW�LV�IODJJHG
DV�"CRITICAL,"  WKH "C"�EXWWRQ�PXVW�EH�SUHVVHG
WR�FRQWLQXH�

16. Require entry of
Operator ID?

Not Mandatory,
Mandatory

Not
Mandatory

Decide whether "OPERATOR ID" is to be
required.

17. Set Min. digits of
Operator ID

Range: 1-10 3 The data in the Analyzer’s memory must be
erased prior to changing this setting.  Select
minimum number of digits in an "OPERATOR
ID."  To select the minimum number of digits,
indicate the correct number at the flashing cursor.

18. Set Max. digits of
Operator ID

Range: 1-10 5 The data in the Analyzer’s memory must be
erased prior to changing this setting.  Select
maximum number of digits in an "OPERATOR
ID."  To select the maximum number of digits,
indicate the correct number at the flashing cursor.

19. Clear Operator ID
before test?

YES, NO YES Decide if "OPERATOR ID" is to be cleared
before each test. "YES" is preferred if there are a
variety of operators using the Analyzer.  If "NO"
is selected, then the last "OPERATOR ID"
entered will be recalled automatically.

20. Require entry of
Patient ID?

Not Mandatory,
Mandatory

Not
Mandatory

Decide if a "PATIENT ID" is to be required.

21. Set Min. digits for
Patient ID

Range: 1-15 5 The data in the Analyzer’s memory must be
erased prior to changing this setting.

Select a number from 1 to 15 as the minimum
number of digits for a "PATIENT ID."

,03257$17� �,I�OLTXLG�FRQWUROV�DUH�XVHG��WKH
QXPEHU�RI�GLJLWV�LQ�WKH�FRQWURO
V�ORW�QXPEHU�PXVW
EH�ZLWKLQ�WKH�PLQLPXP�DQG�PD[LPXP�UDQJH�RI�WKH
"PATIENT ID."

22. Set Max digits for
Patient ID

Range: 1-15 10 The data in the Analyzer’s memory must be
erased prior to changing this setting.

Select a number from 1 to 15 as the maximum
number of digits for the "PATIENT ID."

,03257$17� �,I�OLTXLG�FRQWUROV�DUH�XVHG��WKH
QXPEHU�RI�GLJLWV�LQ�WKH�FRQWURO
V�ORW�QXPEHU�PXVW
EH�ZLWKLQ�WKH�PLQLPXP�DQG�PD[LPXP�UDQJH�RI�WKH
"PATIENT ID."
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7DEOH��D�±�3URJUDPPLQJ�6HWXS�/HYHO��

6WHS�� 6HWXS�3DUDPHWHU &KRLFHV 'HIDXOWV 6HWXS�/HYHO�����$FWLRQ

23. Clear Patient ID
before test?

YES, NO YES Decide if "PATIENT ID" is to be cleared before
each test.  If "NO" is selected, then the last
"PATIENT ID" entered will be recalled
automatically.

24. Set Concentration
Units

G/DL,
MMOL/L, G/L

G/DL Decide which unit of measurement to use.

25. Set Date Format MM/DD/YY,
DD.MM.YY,
YY-MM-DD

MM/DD/
YY

Select the desired "DATE" format.  Year entry is
two digits only.  Thus, the year 2000 is
represented by "00."

26. Set Time Format 12AM/PM, 24
H

12AM/PM Select the desired "TIME" format.

27. Comment Code
used?

OFF, ON OFF The data in the Analyzer’s memory must be
erased prior to changing this setting.

Decide if a comment code will be attached to
measurement result when it is stored.  The
comment code range is "1000-1099."  If no
comment is entered, it is stored as "0."

28. STAT Test
Allowed?

YES, NO YES Decide if "STAT" tests are allowed.  If allowed,
operators will be able to perform patient testing
and override the requirement of  performing any
mandatory QC tests.  The "PATIENT ID" is not
required to be entered, even if mandatory, to
perform the "STAT" test, but the opportunity to
enter the "PATIENT ID" will be displayed
following the test results.

29. Erase without
Print?

YES, NO NO Decide if it will be possible to erase the memory
without a previous verified printout of the stored
data.  ,03257$17: "YES"�PXVW�EH�VHOHFWHG�LQ
RUGHU�IRU�WKH�RSHUDWRU�WR�HUDVH�WKH�PHPRU\�IURP�D
VWDQG�DORQH�$QDO\]HU��QRW�FRQQHFWHG�WR�D�3&��

30. Power-Down Time
(min.)

5, 10, 15, 20,
25, 30

15 Specify the time from the last operator input (or
PORT 1 activity) until automatic power down.
This will allow you to conserve the batteries.
(1RWH:  7R�WXUQ�WKH�$QDO\]HU�EDFN�RQ��SUHVV�WKH
"ON" EXWWRQ�RQ�WKH�WRXFKSDG���:DLW�IRU�WKH
6HOIWHVW�WR�EH�FRPSOHWHG�.  The power down
function only works when running on batteries.

31. Set Password for
Level 1

3-6 digits 1234 Set the security password for Setup Level 1.
(1RWH:  <RX�FDQQRW�XVH�WKH�VDPH�SDVVZRUG�IRU
6HWXS�/HYHO���DQG�6HWXS�OHYHO�����,I�\RX�GR��\RX
ZLOO�QRW�EH�DEOH�WR�HQWHU�6HWXS�/HYHO����� If you
change any of the defaulted passwords, remember
to document it, so those secured functions can be
entered later�

32. Set Password for
Level 2

3-6 digits 2345 Set the security password for Setup Level 2.
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7DEOH��D�±�3URJUDPPLQJ�6HWXS�/HYHO��

6WHS�� 6HWXS�3DUDPHWHU &KRLFHV 'HIDXOWV 6HWXS�/HYHO�����$FWLRQ

33. Set Password for
QC information

3-6 digits 0000 The Quality Control (QC) password is required to
change anything regarding the quality control lot
numbers, expiration dates, and values.  Operators
will be locked out if they attempt to use outdated
QC material.

34. Display QC
Measurements?

YES, NO YES If "NO" is selected, only "PASS" or "FAIL" and
the target value will be displayed following
performance of a QC test.  If "YES" is selected,
then both the measured value and "PASS" or
"FAIL" will be displayed.  This will also be
displayed during the "Review and List" function.
When the data is downloaded to a PC or printer,
the actual test result value will always be
transmitted.

35. Set Password
option for Cuvette
Batch information

"CUVETTE
BATCH
PASSWORD:
____,"

"NO
PASSWORD,"
and "OFF"

OFF, 0000 In order to make any changes to this parameter,
the memory must first be erased.  If memory has
not been erased, the operator will not see a
flashing cursor on the displayed setting.

Once the memory has been erased, then the
operator has 3 choices:

a) turning off the function altogether and then the
Analyzer will not request the cuvette batch
number or expiration date during Patient Testing
(select "OFF").  If this function is turned "ON,"
the operators will be locked out if they attempt to
use outdated cuvettes,

b) Setting a password to change cuvette batch
parameters.  A valid password consists of 3 to 6
digits (select "CUVETTE BATCH
PASSWORD"), and

c) No password protection for this function; i.e.,
allowing changing of the Cuvette Batch number
and expiration without a password (select "NO
PASSWORD").

36. Set Password for
Memory Erasure

3-6 digits 0000 A password is required to manually erase the
database memory in the Analyzer.

��� '(7$,/('�,QVWUXFWLRQV�IRU�3URJUDPPLQJ�6HWXS�/HYHO��
 

 In Setup Level 1, the following parameters can be set:
 

• "TIME"

• "DATE"

• Parameters for PC or printer communications on PORT 1

• Enable immediate printout of each measurement result to PORT 2
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7DEOH��E�±�3URJUDPPLQJ�6HWXS�/HYHO��

6WHS�� 6HWXS�3DUDPHWHU &KRLFHV 'HIDXOWV 6HWXS�/HYHO�����$FWLRQ

1. Enter Setup n/a Press the "Setup" button on the touchpad.

2. Enter Operator ID,
if mandatory

n/a Press "C" (OK) or "Enter."

3. Enter Password 1234 Press buttons "1234" on the touchpad.  Press "C"
(OK) or "Enter."

4. Set Date n/a Set "DATE" by entering a digit where the active
cursor is.  The cursor moves automatically or it can be
moved by the arrow buttons on the touchpad.  The
"DATE" format used is set in Setup Level 2.  To
enter/accept displayed date, press "C" (OK) or
"Enter."

5. Set Time n/a Set "TIME" by entering a digit where the active cursor
is.  The cursor moves automatically or it can be
moved by the arrow buttons.  Input hours and minutes
with two digits each in 24 or 12 hours format, as
shown on the format line.  Change AM/PM with "B."
To enter/accept displayed time, press "C" (OK) or
"Enter."

6. Set Comm. Mode
for PORT 1

PC Batch,
PC Online

PC Batch Select type of PC communications for PORT 1 of the
Analyzer.  PORT 1 is the port that is connected to
your PC or laptop computer.  Select PC Batch
(default) or press "B" (change) for PC Online, then
press "C" (OK) or "Enter." (See FKDSWHU�� for more
details).

7. Set Baud Rate for
PORT 1

1200,
2400,
4800,
9600

9600 Select the communications speed on PORT 1.  Your
choice will be dependent on the communication
requirements of the device that you are connecting the
Analyzer to.  Press "B" (change)  to scroll through
available baud rates.  After selecting desired baud
rate, press "C" (OK) or "Enter."

8. Set Data Bits for
PORT 1

7, 8 8 Select number of data bits on PORT 1
communications.

9. Set Parity for
PORT 1

NO,
EVEN,
ODD

NO Select parity for PORT 1 communications.

10. Set data output
option for PORT 2

NO
PRINTER,
SMALL
PRINTER

NO
PRINTER

The only available option on PORT 2 is to designate if
you are using a small printer to print results.  The
default selection is NO Printer.  If you are using a
small printer, press "B" to change to "SMALL
PRINTER," then press "C" (OK) or "Enter."
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This chapter will guide you through the various types of Quality Control (QC) testing which can be
performed on the Analyzer.

����&RQWURO�7HVWLQJ���2YHUYLHZ
 

 The Analyzer is delivered calibrated against the Hemiglobincyanide (HiCN) method
which is the ICSH reference (International Committee for Standardization in
Haematology) method for the determination of the total hemoglobin concentration in
blood.  However, a facility may want to perform calibration verification on an Analyzer.
Calibration verification is the process of assaying reference standards or calibration
materials in the same manner as patient samples to confirm that the calibration of the
Analyzer has remained stable. See VHFWLRQ������ for available HemoCue controls.
 
 As described in &KDSWHU��� the operator must specify which QC tests will be required and the
specified period between performing mandatory QC tests.  These requirements are set in
Setup Level 2 (see 6HFWLRQ����).
 
 Several types of Quality Control tests may be performed:  Control Cuvette ("QCC"),
Liquid Control Low Level ("QCL"), Liquid Control Normal Level ("QCN"), Liquid
Control High Level ("QCH"), Control Other Level ("QCO"), Linearity tests ("LI*," where
* indicates the linearity level), and Proficiency tests ("PT").
 
 Using the Control Cuvette and the three liquid Controls, the Analyzer supports a quality
control scheme, with automatic Patient Test Lockout.  To inhibit lockout, each QC test
which has been user-set to "ON" in Setup Level 2 must be run and must obtain results
within its specified range.  The unlocked condition will last for the remainder of the
current work shift, unless a test is repeated and fails.
 
 When locked-out, a message, "PAT. TEST LOCKED-OUT, RUN _________" will be
displayed.  After the word "RUN," the list of all the tests currently required to unlock the
instrument will be displayed.  For example, if QCC and QCL are the only tests required,
(and have not been run successfully yet), then the display will read:  "PAT. TEST
LOCKED-OUT, RUN QCC, QCL."
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 )LJXUH��$���Analyzer shown with Control Cuvette in place and HemoCue Liquid Controls
 
����4&&�7HVW���8VLQJ�WKH�&RQWURO�&XYHWWH
 

 The Control Cuvette provided is specifically matched to the Analyzer and is intended for
use only with that particular Analyzer.  The serial number on the Control Cuvette should
always match the serial number on the back panel of the Analyzer.  The designated
Control Cuvette should not be used in another Analyzer.
 
 The Control Cuvette is used daily prior to patient testing to verify that the calibration of
the Analyzer is stable (i.e., not changing from day to day).  Values obtained should not
deviate from the assigned value on the Control Cuvette card (included in the Control
Cuvette’s storage box) by more than ± 0.3 g/dl (± 0.2 mmol/l, ± 3 g/l).  The Control
Cuvette is stable over a long period (many years).  The Control Cuvette should be kept in
its box, protected from dust and dirt, and may be cleaned using the following procedure:

 
 1. Use 70-95% ethanol or isopropanol (without additives) to dampen a fresh  cotton

swab.

 2. Clean the filter of the control cuvette gently, but thoroughly.

 3. Wipe dry with a fresh cotton swab.

 4. Visually check that the mirrored area of the control cuvette is clean.  If it is not
clean, repeat the procedure.

 
 &RQWURO�&XYHWWH�&KHFN�3URFHGXUH�

 
1. With power on, pull out the cuvette holder to the loading position.  The

Analyzer requires a 15 second waiting period ("SELFTEST") while the internal
diagnostic check is completed.

 
2. When the main menu display reads "READY" or "PAT. TEST LOCKED-

OUT," press the "QC TEST" button on the left side of the Analyzer touchpad.
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3. Enter the "OPERATOR ID," if mandatory, and press the "Enter" or "C" (OK).
The Bar Code Reader may also be used to enter this information.

 
4. "QUALITY CONTROL TEST" will appear at the top of the display.  The first

Control Type to appear beneath it will be the "CONTROL CUVETTE."  Press
"Enter" or "C" (OK).

 
5. The screen will then read, "QC CONTROL CUVETTE" and indicate the target

value and the minimum and maximum values assigned to the Control Cuvette.
These values should be checked with the values on the card that accompanies
the Control Cuvette.  If this is correct, press the "Enter" or "C" button (OK).  If
this is not correct, the Analyzer settings need to be updated using the following
process.  Otherwise, skip to�6WHS��.

 
6. Updating the values of the Control Cuvette require an DGPLQLVWUDWLYH�VHFXULW\

FRGH.  The procedure is as follows:
 

a. When the target value and minimum and maximum values for the Control
Cuvette are displayed, and they require updating, press "B" (UPDATE).

b. Enter the QC Password: "0000" (default password), then press "Enter" or
"C" (OK).

c. The target value and the minimum ("MIN") and maximum ("MAX")
values will then reappear, with a flashing cursor at the target value.  Enter
the correct target value, then press the "Enter" or "C" (OK).

d. Enter the correct MIN value and press the "Enter" or "C" (OK).
e. Enter the correct MAX value and press the "Enter" or "C" (OK).
f. Continue with the procedure of running the Control Cuvette.

 
7. Place the Control Cuvette into the cuvette holder and push it into the measuring

position.  The display now shows "MEASURING…" during the measurement
process.

 
8. After approximately 15-25 seconds, the Analyzer displays a value for the

Control Cuvette on the bottom left hand side of the screen.  Note result and/or
"PASS" or "FAIL" when the tone sounds.  Pull out the cuvette holder to the
loading position.

 
1RWH� ,I�WKH�RSWLRQDO "DISPLAY QC MEASUREMENT?"�IHDWXUH�KDV�QRW�EHHQ

VHOHFWHG�LQ�6HWXS�/HYHO����WKHQ�RQO\ "PASS" RU "FAIL" ZLOO�EH�GLVSOD\HG
WRJHWKHU�ZLWK�WKH�WDUJHW�YDOXH��EXW�QR�PHDVXUHG�YDOXH���+RZHYHU��LI�WKLV
IHDWXUH�KDV�EHHQ�VHOHFWHG��WKH�DFWXDO�PHDVXUHG�YDOXH�ZLOO�EH�GLVSOD\HG
WRJHWKHU�ZLWK�WKH�WDUJHW�YDOXH�DQG�"PASS" RU "FAIL" �

9. If the Control Cuvette reading )$,/6, DO NOT PROCEED WITH PATIENT
TESTING!  Follow your facility’s protocol for QC failure or refer to Troubleshooting
information in &KDSWHU��.

10. If this reading 3$66(6, pull out the cuvette holder to the loading position and enter a
Comment Code if necessary (range is 1000 - 1099). The Bar Code Reader may also be
used to enter this information (VHH�$SSHQGL[�$).
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����4&/��4&1��4&+��DQG�4&2�/HYHO�7HVWV���/LTXLG�4XDOLW\�&RQWURO�&KHFNV
 

 1RWH� $OO�DSSURSULDWH�ODERUDWRU\�VDIHW\�JXLGHOLQHV�VKRXOG�EH�IROORZHG�DQG�JORYHV
VKRXOG�EH�ZRUQ�DW�DOO�WLPHV�GXULQJ�WHVWLQJ�SURFHGXUH�

 
 Results for commercial controls which are assayed specifically for the HemoCue system
should fall in the established ranges.  If the results are unacceptable, follow your facility’s
protocol for failed QC tests prior to the performance of any patient testing.  These results and
the corrective action taken should be documented.  Some control blood contains additives
that cause the blood to be turbid (cloudy).  The Analyzer corrects for turbidity in specimens
and therefore might produce lower results than those expected for other hemoglobin
instruments that do not have this correction feature.  Therefore, controls assayed for the
HemoCue Hemoglobin system are recommended.  Please contact HemoCue Technical
Support or your local distributor for names of recommended controls which have assayed
values specific for the HemoCue system, thereby eliminating this potential problem.
 
 PROCEDURE:

 
1. Following acceptance of testing of the Control Cuvette, the screen will

automatically scroll to the next required QC Level test (i.e., "CONTROL LOW,"
"CONTROL NORMAL," "CONTROL HIGH," or "CONTROL OTHER).  You
can scroll to each QC Level by continuing to press "B" for change.  When you
reach the QC Level you wish to test, press "Enter" or "C" (OK).

 
1RWH� 7KRXJK�WKH�$QDO\]HU�ZLOO�SHUPLW�\RX�WR�VFUROO�WR�DQG�FRQGXFW�DQ\�RI�WKH�4&

/HYHO�WHVWV�ZKLOH�LQ�WKH "QC TEST"�PHQX��UHPHPEHU�WKDW�HDFK�PDQGDWRU\
4&�WHVW�ZKLFK�KDV�EHHQ�XVHU�VHW�WR "ON"�LQ�6HWXS�/HYHO���PXVW�EH�UXQ�DQG
PXVW�REWDLQ�UHVXOWV�ZLWKLQ�LWV�VSHFLILHG�UDQJH�LQ�RUGHU�WR�SURFHHG�WR�3DWLHQW
7HVWLQJ�

 
2. Follow the control manufacturer's procedure for handling of the controls.

3. The selected QC level will then be displayed with the lot number and the
expiration date.  If the lot number and expiration date displayed match the liquid
control material, then skip to 6WHS���  However, if the Quality Control material has
H[SLUHG, you will not be allowed to continue testing until this is corrected.
Updating the QC Lot # and values of the quality control require DQ DGPLQLVWUDWLYH
VHFXULW\�FRGH.  The procedure is as follows:

 
a. If using a Bar Code Reader (BCR), swipe the BCR over the control’s lot

number /expiration date bar code (if available).
b. When the liquid control’s lot number and expiration date are displayed,

press "B" (UPDATE).
c. Enter the "QC PASSWORD," "0000" (default password), then press

"Enter" or "C" (OK).
d. Enter the correct "QC LOT" # at the flashing cursor, the press "Enter" or

"C" (OK).  If a bar code reader is used for data entry, the bar coded lot
number will be shown.
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e. Enter the correct expiration date at the flashing cursing and then press
"Enter" or "C" (OK).  (1RWH: �<RX�ZLOO�QRW�EH�DOORZHG�WR�HQWHU�DQ�RXWGDWHG
H[SLUDWLRQ�GDWH�.  If a bar code reader is used for data entry, the bar coded
expiration date will be shown.

f. The target value and the minimum ("MIN") and maximum ("MAX") values
will then reappear, with a flashing cursor at the target value.  Enter the
correct target value, then press "Enter" or "C."  If a bar code reader is used
for data entry, the bar coded values will be shown.

g. Enter the correct MIN value and press "Enter" or "C" (OK).  Enter the
correct MAX value and press "Enter" or "C."

h. Continue with the procedure of running the Liquid control.
 

4. If the QC level, lot number and expiration date are correct, press the "Enter" or "C"
button (OK).

 
5. The screen will then display the target, minimum (MIN) and maximum (MAX)

values for the control.  If these are correct, press "Enter" or "C."

6. Verify the displayed cuvette batch information against the cuvette vial.  If the
"BATCH" number and "EXP. DATE" are correct, press "Enter" or "C" (OK).  If they
are incorrect, press "B" (UPDATE).  Enter the "CUVETTE BATCH PASSWORD"
if required (default is "0000"), and then press "Enter" or "C" (OK).  Enter the
corrected information and press "Enter" or "C" (OK).   1RWH��,I�D�EDU�FRGH�UHDGHU�LV
XVHG�IRU�GDWD�HQWU\��WKH�EDU�FRGHG�YDOXHV�ZLOO�EH�VKRZQ�DQG�LI�DQ�XSGDWH�LV�QRW
QHHGHG�JR�VWUDLJKW�WR���

 
7. Follow the manufacturer’s directions for using the control material.

 
8. Properly fill the microcuvette with the appropriate control material for the QC

level being tested, place it in the cuvette holder, and gently insert the cuvette
holder into the Analyzer.  When the tone sounds, the measured value will appear
on the lower left hand side of the screen under the target value and the word
"PASS" or "FAIL" will appear on the lower right hand side of the screen.  If the
"DISPLAY QC MEASUREMENT?" option has not been chosen in Setup Level 2,
then only "PASS" or "FAIL" and the target value will be displayed.

 
9. If this quality control reading )$,/6 (and if this level has been set as mandatory),

you will not be able to proceed with patient testing.  Follow your facility’s
protocol for failed QC testing and/or refer to the Troubleshooting Guide in
&KDSWHU���

10. Pull out the cuvette holder to the loading position and enter a Comment Code if
necessary (range is 1000 - 1099).  The Bar Code Reader may also be used to enter
this information (VHH�$SSHQGL[�$).

 
11. Repeat the above process until all the required QC levels have been passed.  When

all required QC levels have been successfully tested, "READY" will be displayed.
 
12. Patient Testing is now enabled for the remainder of the shift period specified in

Setup Level 2.
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 ����/LQHDULW\�7HVWLQJ
 

 Linearity is a process that specifies a correlation between the system output and the analyte
concentration.  Linearity measurement demonstrates the ability of the analytical process to
provide a measurement proportional to the analyte being measured over a defined range of
concentrations.  In order for a test of linearity to be valid, one must use an adequate number
of concentrations of analyte and perform sufficient replicates. The reportable range is the
range of values that a laboratory establishes as providing accurate and precise laboratory
results of the method system.  The reportable range is established by demonstrating linearity
of results of the method system.
 
 1RWH� :KHQ�SHUIRUPLQJ�OLQHDULW\�WHVWLQJ��LW�LV�UHFRPPHQGHG�WR�SHUIRUP�DOO�OHYHOV�DQG

GXSOLFDWH�WHVWLQJ�LQ�RQH�VHVVLRQ��7KH�IROORZLQJ�SURFHGXUH�ZLOO�WDNH�\RX�WKURXJK�HDFK
OHYHO�RI�WKH�/LQHDULW\�IXQFWLRQ��7KHUH�LV�D�PD[LPXP�RI���OLQHDULW\�OHYHOV���(DFK�OHYHO
FDQ�EH�UHSHDWHG�DV�PDQ\�WLPHV�DV�\RX�ZDQW���,I�IRU�VRPH�UHDVRQ�LW�LV�QHFHVVDU\�WR�H[LW
WKH�OLQHDULW\�IXQFWLRQ�SULRU�WR�FRPSOHWLQJ�DOO�GHVLUHG�OHYHOV��LW�ZLOO�EH�QHFHVVDU\�WR
EHJLQ�DJDLQ�DW�/HYHO���ZLWK�DW�OHDVW�RQH�WHVW�SHU�OHYHO��7KH�+HPR&XH�&RPPXQLFDWLRQ
6RIWZDUH�SURYLGHV�VWDWLVWLFDO�DQDO\VHV�RI�WKH�/LQHDULW\�WHVWLQJ��6HH�WKH�6RIWZDUH
8VHU
V�*XLGH�IRU�GLUHFWLRQV�

 
1. Scroll to the QC Level "TYPE: LINEARITY" by continuing to press "B" for change.

When you reach "LINEARITY," press "Enter" or "C" (OK).
 
2. The display screen will show "QC LINEARITY 1 TEST," the cuvette batch number, and

expiration date. (1RWH:  ,W�ZLOO�RQO\�VKRZ�WKH�&XYHWWH�%DWFK�LQIRUPDWLRQ�LI�&XYHWWH�%DWFK
KDV�EHHQ�SUHYLRXVO\�HQDEOHG�LQ�6HWXS�/HYHO���.  If displayed, verify the displayed "CUV.
BATCH" information against the cuvette vial.  If the "CUV. BATCH" number and
"EXP. DATE" are correct, press "Enter" or "C" (OK).  If they are incorrect, press "B"
(UPDATE).  Enter the "CUVETTE BATCH PASSWORD," if required ("0000" is the
default) and then press "Enter" or "C" (OK).  Enter the corrected information and press
"Enter" or "C" (OK). You can also use the BCR to verify/update cuvette information.

 
3. Enter the Linearity "LOT NO." The number of digits allowed for the Lot No. is

controlled by the maximum number of digits set for the Patient ID in Setup Level 2.
Press "Enter" or "C" (OK).  The BCR may also be used to enter this information

 
4. Follow the manufacturer’s directions for using the Linearity material.
 
5. Properly fill the microcuvette with the linearity control material, place it in the cuvette

holder, and gently insert the holder into the Analyzer.  Note the displayed result.  The
result will be displayed until the cuvette holder is pulled out again.

 
6. Enter a Comment Code, if necessary (range is 1000 - 1099). The Bar Code Reader

may also be used to enter this information (VHH�$SSHQGL[�$).
 
7. To repeat Linearity Level 1 test, select "C" (OK). To go on to the next Linearity Level

test, press "B" (NEXT).

8. Follow steps 3 through 7 with each linearity level and desired number of repeat tests until
all levels have been tested.
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����3URILFLHQF\�7HVWLQJ
 
 Proficiency testing services can be subscribed to from several different companies which
have been approved by regulatory agencies.  Specimens with unknown values are sent from
the external company.  These samples are simulated patient samples and should be treated as
such.  Personnel who routinely test patient samples are to test them the same way they test
real patient samples.  The proficiency testing program should cover the appropriate tests and
methodology and involve a large enough peer group to allow legitimate comparisons and
reporting mechanisms to the customers and accrediting agencies.  Testing agencies usually
report results as acceptable or unacceptable and analyze them statistically in terms of
standard deviation, standard deviation index, and percent difference from the mean between
results reported by participants and referee laboratories.

 
1. Scroll to the QC Level "TYPE:  PROFICIENCY" by continuing to press "B" for

change.  When you reach "PROFICIENCY," press "Enter" or "C" (OK).

2.      Verify the displayed cuvette "BATCH" information against the cuvette vial.  If the
"BATCH" number and "EXP. DATE" are correct, press "Enter" or "C" (OK).  If they
are incorrect, press "B" (UPDATE).  Enter the "CUVETTE BATCH PASSWORD" and
then press "Enter" or "C" (OK).  Enter the corrected information and press "Enter" or
"C" (OK). You can also use the BCR to update/verify cuvette information.

3. Enter the "SPECIMEN ID" number.  The number of digits allowed for the ID Number
is controlled by the maximum number of digits set for the "PATIENT ID" in Setup
Level 2.  Press "Enter" or "C" (OK).

4. Fill the microcuvette with the proficiency control material, place it in the cuvette
holder, and gently insert the holder into the Analyzer.  The result will be displayed
until the cuvette holder is pulled out again.

5. Enter a Comment Code, if necessary (range is 1000 - 1099). The Bar Code Reader
may also be used to enter this information (VHH�$SSHQGL[�$).

 
 

�����5HSODFHPHQW�&RQWURO�&XYHWWH
 

 If the Control Cuvette is lost or damaged, a new one can be ordered from your supplier.
Please contact +HPR&XH�7HFKQLFDO�6XSSRUW�RU�\RXU�ORFDO�GLVWULEXWRU for more information.
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This chapter will guide you through the procedure of obtaining a sample.
.

 1RWH� $OO�DSSURSULDWH�ODERUDWRU\�VDIHW\�JXLGHOLQHV�VKRXOG�EH�IROORZHG�DQG�JORYHV�VKRXOG�EH
ZRUQ�DW�DOO�WLPHV�GXULQJ�VSHFLPHQ�FROOHFWLRQ�DQG�WHVWLQJ�SURFHGXUHV�

 
�����2EWDLQLQJ�D�VDPSOH
 

 Capillary, venous or arterial blood may be used.
 
������� &DSLOODU\�6DPSOLQJ

A tecchnique for capillary fingerstick is described below:

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

3.   Using your thumb, lightly press the finger from
the top of the knuckle to the tip.  This
stimulates the blood flow towards the sampling
point.

4.   With the thumb’s gentle pressure at the tip of the
finger, prick at the side of the tip.  Not only is the
blood flow at its best at this point, it also causes
the least pain.

1.   Make sure that the patient sits comfortably.  The
hand should be warm and relaxed.  It is a good
idea to heat cold hands in warm water before
sampling.  This increases the blood circulation.
The patient’s fingers should be straight, but not
tense, to avoid stasis.

2.   For best results, use the middle finger or the ring
finger for sampling.  Avoid fingers with rings for
sampling.  Clean the puncture site with
disinfectant and allow it to dry.  Use of safety
lancets (e.g., HemoCue Safety Lancets) is
suggested for safe and efficient skin puncture.
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5.  Wipe away the first two or three drops of
blood with a dry, absorbent pad.  This
stimulates the blood flow.  If necessary,
apply light pressure again, until another
drop of blood appears.  Avoid “milking.”

6.   Make sure that the drop of blood is big
enough to fill the cuvette completely.
Introduce the cuvette tip into the middle of
the drop.

7. Fill the cuvette in one continuous process.
It should never be topped off after the first
filling.

8. Wipe off the excess blood on the outside of
the cuvette tip.  Make sure that no blood is
drawn out of the cuvette in this process.  The
filled cuvette should be inspected for air
bubbles. Small air bubbles around the edge
do not influence the result.

9.  Place the filled cuvette into the cuvette holder
immediately (at the latest 10 min. after it has
been filled) and gently push it into the
Analyzer’s measuring position.  See &KDSWHU��
for details on Patient Testing.

After approximately 30 to 50 seconds, the result
is displayed.

10.  Example of an Analyzer display with a Patient
Test result.

1RWH� ,I�D�VHFRQG�VDPSOH�LV�WR�EH�WDNHQ�IURP�WKH
VDPH�ILQJHUVWLFN��LW�LV�LPSRUWDQW�WKDW�WKLV
VKRXOG�EH�GRQH�LPPHGLDWHO\�DIWHU�WKH�ILUVW
VDPSOH�KDV�EHHQ�WDNHQ���:LSH�DZD\�WKH
UHPDLQV�RI�WKH�ILUVW�GURS�RI�EORRG�DQG�WDNH�D
VHFRQG�VDPSOH�IURP�D�QHZ�GURS�RI�EORRG�
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������ 9HQRXV�RU�$UWHULDO�%ORRG�IURP�9DFXXP�7XEHV
 

 If collecting blood in tubes, use EDTA (ethylene diamine tetraacetic acid), heparin
or heparin/fluoride as anticoagulants, preferably in solid form to avoid dilutional
effects.  Samples of blood collected with the recommended anticoagulants�must be
used within 24 hours�  All samples must be allowed to come to room temperature
before use and should be mixed for at least 10 minutes prior to use.

 
1. Obtain a specimen according to established procedure.  Fresh, well-mixed,

anticoagulated blood should be used.
 
2. Wearing gloves, point the tube of blood away from yourself (and any other

persons) and FDUHIXOO\ remove the cap from the tube.  Tip the tube and place the
cuvette tip into the surface of the blood so that the cuvette fills in one continuous
motion.  If the tube may need to be used for other tests, place a drop of blood onto a
hydrophobic surface (for example, a plastic film) and sample the blood from that
surface.

 
3. Follow the procedure in &KDSWHU�� for performing the patient test.

 
 
������ 9HQRXV�RU�$UWHULDO�%ORRG�IURP�6\ULQJHV
 

 1RWH���,W�LV�YHU\�LPSRUWDQW�WR�WHVW�WKH�VDPSOH�LPPHGLDWHO\�WR�DYRLG�SRWHQWLDOO\
HUURQHRXV�UHVXOWV�GXH�WR�FRDJXODWLRQ�RU�VHSDUDWLRQ�RI�WKH�VSHFLPHQ�

 
1. Pull back the plunger slightly and mix the blood by inverting the syringe
      8-10 times.
 
2. While holding gauze over the end of the syringe, slowly push the plunger until a

few drops of blood have been expelled.  This will prime the syringe by removing
any air bubbles in the tip.

 
3. Slowly push the plunger until a drop of blood forms at the tip. Place a drop of

blood onto a hydrophobic surface. Do not fill the cuvette by pushing the syringe
plunger.  Introduce the cuvette tip into the middle of the drop such that the cuvette
fills in one continuous motion.  Wipe off the excess blood on the outside of the
cuvette.

 
4. Follow the procedure in &KDSWHU�� for performing the patient test.
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This chapter will guide you through the procedure for conducting patient measurements.

����3URFHGXUH�IRU�3HUIRUPLQJ�D�3DWLHQW�7HVW
 
1. Pull out the cuvette holder into the loading position.
 
2. Wait for the message, "READY" to be displayed (If "PAT. TEST LOCKED-OUT" is

displayed, then mandatory Quality Control tests will need to be run first.  Refer to
Chapter 4 for running quality control tests).

 
3. Press the "Patient Test" button on the Analyzer.
 
4. Enter "OPERATOR ID" (if mandatory) manually or use the Bar Code Reader.  Then,

press "Enter" or "C" (OK).
 
5. Enter "PATIENT ID" (if mandatory) manually or use the Bar Code Reader.  Then, press

"Enter" or "C" (OK).
 
6. If required, verify the "CUV. BATCH" and "EXP. DATE," then press "Enter" or "C"

(OK). The Bar Code Reader may also be used to enter this information.
 
7. Take a microcuvette out of the vial.  Hold the cuvette by the winged end.  Reseal the

vial immediately.
 
8. Fill the cuvette with capillary, venous, or arterial blood (see &KDSWHU��).
 
9. Place the filled cuvette into the Analyzer’s holder and push it into the measuring

position at the latest ���PLQXWHV after sampling.  The result will be displayed in 30 to 50
seconds and remain on the screen until the cuvette holder is pulled out.

 
10. When the tone sounds, note the result and if it is "CRITICAL". If  the value was

"CRITICAL" press "C" to continue.
 

11. Enter a Comment Code, if enabled and desired and press "C" (OK) or Enter to continue.
The Bar Code Reader may also be used to enter this information (VHH�$SSHQGL[�$).
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����3HUIRUPLQJ�D�67$7�7HVW

 
 In case of emergency the STAT (Short Turn Around Time) function will enable you to run a
sample even if the Patient ID is mandatory, but not available, or if the display shows  "PAT.
TEST LOCKED OUT". The Patient ID can be entered after the sample has been measured.
 
 1RWH�� $ "STAT" WHVW�FDQ�RQO\�EH�SHUIRUPHG�LI�WKH "STAT"�IXQFWLRQ�KDV�EHHQ�SUHYLRXVO\

HQDEOHG�LQ�6HWXS�/HYHO���
 

1. With power on, pull out cuvette holder to loading position.  Wait for "READY" or
"PAT. TEST LOCKED-OUT" on the display.

 
2. Press the "STAT" button on the Analyzer touchpad.
 
3. Enter "OPERATOR ID" (if mandatory) manually or use Bar Code Reader.  Then, press

"Enter" or "C" (OK).
 
4. If required, verify the "CUV. BATCH" and "EXP. DATE," then press "Enter" or "C"

(OK). The Bar Code Reader may also be used to enter this information.
 
5. Properly fill and gently insert a cuvette.  When the tone sounds, note the result and if it is

"CRITICAL".  If the value was "CRITICAL" press "C" to continue.
 
6. Enter "PATIENT ID" (if mandatory) manually or use the Bar Code Reader.  Then, press

"Enter" or "C" (OK).
 
7. Pull out the cuvette holder and enter a Comment Code if enabled and press "Enter" or

"C" (OK). The Bar Code Reader may also be used to enter this information (VHH
$SSHQGL[�$).
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This chapter will explain how the Review & List functions can be used to review and print
out the information stored in the Analyzer’s memory.  The buttons with white lettering on
the left side of the touchpad are used.

����5HYLHZLQJ�DQG�/LVWLQJ�'DWD
 
 The Analyzer’s memory appears as a list with stored records, but with a small observation
window that shows only one record at a time on the display.
 

1. 5(9,(:�	�/,67:  When the "Review & List" button is pressed, the last record
stored is displayed.  With the "Prev" and "Next" buttons, you can step back and forth
in the list of stored results.  The results are stored in FKURQRORJLFDO�RUGHU� �

2. 5(9,(:�0(18:  After pressing the "Review and List" button, you will be able to
select the "Review Menu" button (if you press the "Review Menu" button first, you
will hear an error tone).  The "Review Menu" function allows you to select specific
types of records you would like to review and/or print out ("PRINT").  After pressing
"Review Menu," you may choose "EXIT," "PRINT," or "SELECT."

 
 With "SELECT," you can select certain categories of records for display:
 

• "ALL TESTS"
• "PATIENT TESTS"
• "STAT TESTS"
• "CONTROL CUVETTE TEST"
• "CONTROL LOW TESTS"
• "CONTROL NORMAL TESTS"
• "CONTROL HIGH TESTS"
• "CONTROL OTHER TESTS"
• "LINEARITY TESTS"
• "PROFICIENCY TESTS"
• "ERROR TESTS" (i.e., lists any errors encountered during testing)
• "MAINTENANCE RECORDS"
• "SET/MOD RECORDS" (lists entries into password-protected setup levels or
 updates to QC or Cuvette Batch information)

 
 After choosing one of these categories, you will be asked if you would like to further
narrow the record selection to a specific "OPERATOR," PATIENT ("PAT"), "LOT,"
"ERROR CODE," or "MAINTENANCE CODE" (depending on the type of record category
selected) and to specify a particular time frame (i.e., from "MM/DD/YY" to
"MM/DD/YY").  Only those records matching the selected conditions are then displayed.  If
you don’t want to specify a particular Operator, Patient, time frame, etc., just press "OK" to
move to the next choice.

 
 1RWH� �,I�WKH "DISPLAY QC MEASUREMENTS?"�RSWLRQ�KDV�QRW�EHHQ�VHOHFWHG��VHW�WR�1R�

LQ�6HWXS�/HYHO���IRU�WKH�4XDOLW\�&RQWURO�UHVXOWV��WKHQ�RQO\�"PASS" RU "FAIL" ZLOO�EH
GLVSOD\HG�LI�WKRVH�FRQGLWLRQV�KDYH�EHHQ�VHOHFWHG�IRU�UHYLHZ�  
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 After the desired records have been selected, pressing "Review Menu" again and then
"PRINT" will initiate an output of the data to PORT 1.  The Analyzer will check for a valid
printer or computer connection.  If a valid connection is QRW detected and "ERASE
WITHOUT PRINT" in Setup Level 2 has been previously set to "NO," then the Analyzer
will display "CHECK PRINTER CONNECTION" and not respond to the "OK" button until
a valid connection has been established.  However if "ERASE WITHOUT PRINT" was
previously set to "YES," then the Analyzer will output the list of records anyway (even
though it is not connected to a PC or printer).

 
 After a listing with "ALL TESTS" selected, you are asked whether to "ERASE MEMORY."
To execute, you will need a specific "ERASURE PASSWORD."  See 6HFWLRQ������(UDVLQJ
WKH�$QDO\]HU�0HPRU\ for details.

 
 

���� 5HYLHZLQJ�0HPRU\�'LVSOD\V�:KHQ�8VLQJ�WKH��5HYLHZ�DQG�/LVW�)XQFWLRQ�
 

 1RWH� 7KH�FRPSOHWH�GDWD�VWRUHG�LQ�D�UHFRUG�FDQQRW�EH�GLVSOD\HG�RQ�WKH�$QDO\]HU¶V�OLPLWHG
GLVSOD\���7R�LQVSHFW�DOO�GDWD�DVVRFLDWHG�ZLWK�D�PHDVXUHPHQW��OLVW�WKH�GDWD�WR�D
SULQWHU�RU�3&�

 
 The review display always has the same format, independent of the type of record
displayed:

 

• The top line contains Type of record,  Date and Time
• The second line lists the "OPERATOR"
• The third line indicates "PATIENT ID," LOT. NO.," or "CONTROL

CUVETTE"
• The bottom line has the test result or Maintenance Code
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 The type of record displayed (first line of display) will use the following abbreviations:

 

• "ADJ" ADJUST (MAINTENANCE) record
• "STA" STAT record
• "PAT" PATIENT TEST record
• "QCL" QC Liquid, Low Level record
• "QCN" QC Liquid, Normal Level record
• "QCH" QC Liquid, High Level record
• "QCO" QC Other record
• "QCC" QC Control Cuvette record
• "PT" QC Proficiency test record
• "LIB" Beginning of Linearity Test
• "LI1" QC Linearity Level 1 test record
• "LI2" QC Linearity Level 2 test record
• "LI3" QC Linearity Level 3 test record
• "LI4" QC Linearity Level 4 test record
• "LI5" QC Linearity Level 5 test record
• "MCB" Update (modify) Cuvette Batch
• "MQC" Update (modify) QC Control Cuvette values
• "MQL" Update (modify) QC Low Level expiration date/values
• "MQN" Update (modify) QC Normal Level expiration

date/values
• "MQH" Update (modify) QC High Level expiration date/values
• "MQO" Update (modify) QC Other Level expiration date/values
• "ABORTED" Any measurement aborted for record types PAT, STA,

QCL, QCN, QCH, QCC, QCO, PT, or LI1-5.  Reported
to PC with error code 990

• "SET" Stored entry into password-protected setup level
• "ERR" The stored record contains an error code
• "OVERRANGE" Any measurement over the measuring range for record

types PAT, STA, QCL, QCN, QCH, QCC, QCO, PT, 
or LI1-5.  Reported to PC with error code 999

• "BAD" The stored record contains erroneous data.
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This chapter will discuss error codes and other information messages which inform the user of
device conditions which might not be readily apparent.

Whenever the instrument detects an error or malfunction in the hardware or measurement system,
an HUURU or LQIRUPDWLRQ�PHVVVDJH is displayed.  Many errors have an associated HUURU�FRGH, which
is stored in an error record in the Analyzer’s memory.  ,QIRUPDWLRQ�PHVVDJHV are displayed on the
screen in text to inform the operator of various device conditions. 2SHUDWLRQ�5HODWHG�HUURUV have
no related error codes and are identified/described by their symptoms.
The HUURUV can be divided into two main groups:

• Errors or malfunctions during a measurement
• Errors or malfunctions in the hardware during start-up and/or subsequent use

7DEOH��D���,QIRUPDWLRQ�0HVVDJHV
'LVSOD\ ([SODQDWLRQ $FWLRQ

PLEASE,  PULL OUT THE
CUVETTE HOLDER

Black cuvette holder is in the measuring position
or has been completely removed.

Pull  cuvette holder out to first
detent position or reinsert
removed cuvette holder.

LOW BAT When operating on battery power only, the battery
voltage has dropped below 5.4V DC.

Replace with 5 AA or R6
batteries.

MEMORY FULL Indicated in "READY" mode, there is no room left
in the instrument memory for further testing.

Download, print or erase all
tests in the instrument memory.

BUSY PORT 1 When connected to a PC, displayed when the
instrument is communicating with the computer.

No action required.

1RWH���&RPPXQLFDWLRQ�PD\�EH
LQWHUUXSWHG�E\�SUHVVLQJ�WKH
�Escape��EXWWRQ�

BAD RECORD Data storage error. Seen in Review and List. Analyzer needs service. Call
Technical Support or your local
distributor.

RUN QCC Instrument QCC has not been performed in the
scheduled shift.

Run instrument QCC.  Only
passed tests unlock Analyzer.

RUN QCL Instrument QCL has not been performed in the
scheduled shift.

Run instrument QCL.  Only
passed tests unlock Analyzer.

RUN QCN Instrument QCN has not been performed in the
scheduled shift.

Run instrument QCN.  Only
passed tests unlock Analyzer.

RUN QCH Instrument QCH has not been performed in the
scheduled shift.

Run instrument QCH.  Only
passed tests unlock Analyzer.

RUN QCO Instrument QCO has not been performed in the
scheduled shift.

Run instrument QCO.  Only
passed tests unlock Analyzer.

RUN ALL QC TESTS Instrument QC tests have not been performed in
the scheduled shift.

Run all instrument QC tests.
Only passed tests unlock
Analyzer.
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7DEOH��E���(UURU�0HVVDJHV��'LVSOD\HG�GXULQJ�PHDVXUHPHQWV�
&RGH 'LVSOD\ ([SODQDWLRQ $FWLRQ
��� ENDPOINT NOT FOUND No stable endpoint found within the time

range.

1. The cuvette is incorrect.

2. Malfunctioning optronic unit.

1a. Check expiration date
for cuvette.

1b. Remeasure sample
using new cuvette.

2. Analyzer needs service.
Call Technical Support
or local distributor.

��� LOW INTENSITY Light intensity for the compensating
diode is too low.

1. The optronic unit is dirty.

2. Malfunctioning optronic unit.

1. Clean optronic unit.

2. Analyzer needs service.
Call Technical Support
or local distributor.

��� LOW INTENSITY Light intensity for the measuring diode is
too low.

1. The optronic unit is dirty.

2. Malfunctioning optronic unit.

1. Clean optronic unit.

2. Analyzer needs service.
Call Technical Support
or local distributor.

��� DARK LEVEL Dark voltage is too high.

1. Malfunctioning optronic unit.

2. Main power disturbances.

1. Analyzer needs service.
Call Technical Support
or local distributor.

2. Plug Analyzer into a
different wall socket.

��� HIGH INTENSITY Light intensity on either of the diodes is
too high.

Malfunctioning optronic unit.

Analyzer needs service.
Call Technical Support or
local distributor.

��� HIGH ABSORBANCE The absorbance is too high, due to misuse
of the system.

Call Technical Support or
local distributor.

��� OVERRANGE Measured value is greater than 25.6 g/dl
(256 g/l or 15.9 mmol/l).

1. Check the expiration date
of the cuvettes.

2.  Remeasure sample with
fresh cuvette.
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7DEOH��F���+DUGZDUH�5HODWHG�(UURUV
")$7$/�(5525" = further operation of Analyzer not allowed and the instrument should be shut off.

&RGH 'LVSOD\ ([SODQDWLRQ $FWLRQ
��� UNSTABLE BLANK

ERROR

ERROR CODE 906

Seen during normal use.

READY (stable) state has not been found
within 30 seconds of power on.

1. Instrument has been subjected to rapid
temperature change.

2. Analyzer electronics are
malfunctioning.

1. Remove power from
instrument and allow to
stabilize to ambient
temperature. Return
power to instrument.

2. Analyzer needs service.
Call Technical Support
or local distributor.

��� HARDWARE ERROR

MEMORY R/W FAILED

ERROR CODE 910

Seen during all phases of use, and is a
fatal error. A read or write operation to
the EEPROM did  not succeed.

EEPROM memory malfunctioning.

1. Cycle power off and on
and retry testing.

2. If problem repeats
frequently, call
Technical Support or
local distributor.

��� HARDWARE ERROR

MEMORY SIZE

ERROR CODE 911

Seen during start up and is a fatal error.

The Analyzer cannot detect a valid
EEPROM memory configuration.

1. Cycle power off and on
and retry testing.

2. If problem repeats
frequently, call
Technical Support or
local distributor.

��� HARDWARE ERROR

MEMORY SIZE

ERROR CODE 912

Seen during start up.

Total available EEPROM memory size
has changed since last restart.

7KH�'DWDEDVH�ZLOO�EH�HUDVHG�

Analyzer needs service.
Call Technical Support or
local distributor.

��� HARDWARE ERROR

MEMORY TEST

ERROR CODE 913

Seen during start up and is a fatal error.
Self test of RAM memory failed.

Analyzer electronics malfunctioning.

Analyzer needs service.
Call Technical Support or
local distributor.

��� HARDWARE ERROR

LED ADJUSTMENT

ERROR CODE 914

Seen at start up. During start up, the LED
measuring currents could not be
successfully adjusted. Memory may be
read, but measurement system will not
function.

1. Dirty optronic unit.

2.LED on measuring wavelength
malfunctioning.

3. Analyzer electronics malfunctioning.

1. Clean optronic unit with
HemoCue Cleaner.

2. Analyzer needs service.
Call Technical Support
or local distributor.

3. Analyzer needs service.
Call Technical Support
or local distributor.
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7DEOH��F���+DUGZDUH�5HODWHG�(UURUV
")$7$/�(5525" = further operation of Analyzer not allowed and the instrument should be shut off.

&RGH 'LVSOD\ ([SODQDWLRQ $FWLRQ
��� HARDWARE ERROR

LED ADJUSTMENT

ERROR CODE 915

Seen at start up. During start up, the LED
measuring currents could not be
successfully adjusted. Memory may be
read, but measurement system will not
function.

1. Dirty optronic unit.

2.LED on measuring wavelength
malfunctioning.

3. Analyzer electronics malfunctioning.

1. Clean optronic unit with
HemoCue Cleaner.

2. Analyzer needs service.
Call Technical Support
or local distributor.

3. Analyzer needs service.
Call Technical Support
or local distributor.

��� DATA ERROR

MEMORY CONTENTS

ERROR CODE 920

Seen at start up. EEPROM memory
inconsistent.  Setup levels will be reset to
defaults DQG�PHPRU\�ZLOO�EH�HUDVHG�DQG
UHLQLWLDOL]HG�

Analyzer electronics are malfunctioning.

Analyzer needs service.
Call Technical Support or
local distributor.

��� DATA ERROR

MEMORY BAD

ERROR CODE 921

Seen during measuring and is fatal.
Testing of EEPROM configuration
returned erroneous checksum.
Instrument will be locked out.

1. Turn instrument off then
on to reset.

2. If problem continues, call
Technical Support or
local distributor.

��� DATA ERROR

REAL TIME CLOCK

ERROR CODE 923

Seen at start up.  'DWH��7LPH�DQG�DQ\
PHPRU\�ZLOO�EH�ORVW�

Real Time Clock backup battery has been
drained.

Back up battery needs to be
replaced.  Call Technical
Support or local distributor.

��� DATA ERROR

DATABASE CONTENTS

ERROR CODE 924

Seen at start up.  The database has
inconsistencies and must be erased and
reinitialized.

RTC back up battery has been drained.

Back up battery needs to be
replaced.  Call Technical
Support or local distributor.

��� UNCALIBRATED

ERROR CODE 925

Seen at start up and is fatal error.
Calibration checksum is not valid.

Instrument needs calibration.

Call Technical Support for
assistance.
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7DEOH��G���2SHUDWLRQ�5HODWHG�(UURUV
6\PSWRP ([SODQDWLRQ $FWLRQ

Display is unreadable or
gives erroneous characters.

1. Display is malfunctioning.

2. Analyzer electronics are malfunctioning.

Analyzer needs service.  Call
Technical Support or local distributor.

Control Cuvette gives
erroneous results.

1. The control cuvette is cracked or dirty.

2. The optronic unit is dirty.

3. Wrong control cuvette for instrument.

4. The control cuvette is upside down in
cuvette holder.

1a. Check if control cuvette is
cracked. If cracked, replace. Call
Technical Support for assistance.

1b. Clean control cuvette, see
VHFWLRQ���� of the manual.

2.  Clean the optronic unit.

3.  Check that the serial number of the
control cuvette matches the serial
number of the instrument being
tested.

4.  Check that control cuvette is
inserted correctly.

5.  If problem persists, call Technical
Support or local distributor.

The display does not switch
from "SELFTEST" or from
"PLEASE PULL OUT
CUVETTE HOLDER" to
"READY".

1. The magnet in the cuvette holder may be
missing.

2. The reed switch in the optronic unit is
out of order.

The Analyzer needs service. Call
Technical Support or local distributor.

The display shows "LOW
BAT".

1. The batteries need to be replaced.

2. If on main power, the optronic unit or
the circuit board is out of order.

1. Turn off the Analyzer and replace
the batteries, five type R6 or AA.

2. The Analyzer needs service. Call
Technical Support or local
distributor.

Too high or too low results
when checking liquid
controls.

1. Cuvettes are damaged or too old or have
been stored incorrectly.

2. Optical eye of the cuvette has been
contaminated.

3. Liquid control has not been prepared
properly.

4. Liquid control has been contaminated or
is out of date.

5. Air bubbles present in the cuvette and/or
control.

6. The optronic unit is dirty.

7. The control is not usable with the
HemoCue System.

8. The calibration of the instrument has
changed.

1.  Check the expiration date and
storage of the cuvettes.

2.  Remeasure the sample with a fresh
cuvette.

3.  Make sure all procedures for
preparing controls have been
followed.

4.  Check expiration date of controls.
Remeasure sample using fresh
controls.

5.  Check cuvette for air bubbles.  If
present, remeasure sample with a
fresh cuvette.

6.  Clean optronic unit.  Call
Technical Support or local
distributor.

7.  Check control package insert for
applicability to HemoCue System.

8.  Measure control cuvette.  If control
cuvette value is out of range,
instrument may need calibration.
Call Technical Support or local
distributor.
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7DEOH��G���2SHUDWLRQ�5HODWHG�(UURUV
6\PSWRP ([SODQDWLRQ $FWLRQ

Too high or too low values
on patient samples compared
to those expected.

1. Cuvettes are damaged or too old or have
been stored incorrectly.

2. Optical eye of the cuvette has been
contaminated.

3. Air bubbles present in the cuvette.

4. The optronic unit is dirty.

5. The calibration of the instrument has
changed.

6. Incorrect sampling technique.

1. Check the expiration date and
storage of the cuvettes.

2. Remeasure the sample with a fresh
cuvette.

3. Check cuvette for air bubbles.  If
present, remeasure sample with a
fresh cuvette.

4. Clean optronic unit.

5. Measure control cuvette.  If control
cuvette value is out of range,
instrument may need calibration.
Call Technical Support or local
distributor.

6. Review &KDSWHU���for sampling
techniques and remeasure sample
with fresh cuvette.
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This chapter will provide detailed information, geared primarily for biomedical engineers or computer
specialists, regarding how the Analyzer is configured to output data to peripheral devices such as PC’s
or printers and to receive data from external  Bar Code Readers (BCR).

The Analyzer communicates via two RS232 ports which are located on the top side panel.  Both
ports have two-way communications capabilities, including hardware handshake signals.  To
preserve power, the ports have a shut-down feature.

PORT 1 may be used to establish a two-way communications link to a host computer (called PC
from here on), or alternatively, an output-only connection to an 80-column printer.  The
communications parameters are set in Setup Level 1.  To ease the interface of HemoCue Data
Management Analyzers to Laboratory and Hospital Information Systems (LIS and HIS), a simple
Application Programming Interface (API) is defined.

PORT 2 may be used for output of a single patient record to a small (label) printer (minimum 20
columns) and for receiving input from a Bar Code Reader (BCR).  The communications parameters
are fixed, but the printer output may be completely disabled in Setup Level 1.

���� &RPPXQLFDWLRQV�3DUDPHWHUV
 

The communications parameters of both serial ports are set in Setup Level 1.  PORT 1
parameters are programmable and PORT 2 parameters are fixed.

 
 

7DEOH��D���56�����&RPPXQLFDWLRQV�3DUDPHWHUV
3DUDPHWHU 3257�� 3257��

Rx / Tx Rx Tx

%DXG�5DWH 9600, 4800, 2400, 1200 1200 1200

'DWD�%LWV 8, 7 7 8

3DULW\ NO, ODD, EVEN EVEN EVEN

6WRS�%LWV 1 1 1


7KH�XQGHUOLQHG�VHWWLQJV�DUH�WKH�GHIDXOW�VHWWLQJV�RI�PORT 1�
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���� +DUGZDUH�&RQQHFWLRQV
 

 The serial ports of the Analyzer emulate the DB9 connector of a PC-AT; thus, a
communications cable intended for PC-to-PC connection is also the proper connection
between the Analyzer and a PC.

 

7DEOH��E�±�56����&RQQHFWRU�3LQRXWV
'%�� 3257�� 3257��
3LQ�1R 6LJQDO�1DPH 'LUHFWLRQ 6LJQDO�1DPH 'LUHFWLRQ

1 DCD No Connection DCD No Connection
2 RxD To HemoCue

from PC
RxD To HemoCue

from BCR
3 TxD From HemoCue

to PC
TxD From HemoCue

into Printer
4 DTR Same as RTS

(pin 7)
DTR Same as RTS

(pin 7)
5 S.  Ground Ground S. Ground Ground
6 DSR To HemoCue

from PC
DSR No Connection

7 RTS From HemoCue
to PC

RTS From HemoCue
to Printer

8 CTS To HemoCue
from PC

CTS To HemoCue
from Printer

9 +5V  max.  20mA Power to
Peripheral Unit

+5V  max.
20mA

Power to
Peripheral Unit

• To preserve power, the communications chip is normally in a power down
state and the DSR line (pin 6) on PORT 1 must be asserted (high) to power
up the interface ports.  This receiver is always active, independent of the
power-down status of the interface chip.

• The RxD line (pin 2) on PORT 2 is always active and ready to receive data from the
BCR, independent of the power-down status of the interface chip.

• The absolute maximum current drawn from pin 9 is 20 mA.  Pin 9 of both ports may
be connected in parallel to double this.  Please note that this will VXEVWDQWLDOO\
VKRUWHQ�WKH�EDWWHU\�OLIH�WLPH, if running on battery power.
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���� 3257���&RPPXQLFDWLRQV

 
 PORT 1 may be used for communication with two different types of devices:  Personal
Computers and Printers.  The characteristics of the communications are dependent on how
the PC communications are configured in Setup Level 1 and in the connected device, or,
to be more precise, whichever device is the initiating party of a data transfer, the Analyzer
or a PC.
 
 
������3257���WR�3&�&RPPXQLFDWLRQV
 

For Analyzer to PC communications, the Analyzer Communication Software
program must first be installed on the PC.

With a PC connection, a two-way communications link is established, thus making
block transfers with an error-detecting checksum and software handshaking viable.

All communications between the HemoCue Data Management Analyzer and a PC
are controlled from the PC.  The measurement data is stored in non-volatile
memory and is transferred to the PC on request (READ or READ_ALL).
However, there are two settings of the PC communications - On-line and Batch.

• 2Q�/LQH�&RPPXQLFDWLRQV�  Used with a permanent connection to the host
computer.  Each record is erased from the instrument database immediately
after a successful transfer to the PC, in response to a READ_ALL command
from the PC.

• %DWFK�&RPPXQLFDWLRQV�  When the instrument is used as a stand-alone, an
explicit command, ERASE_DB, is required from the PC to erase (see
6HFWLRQ����).  In Batch-mode, READ_ALL/READ does not affect the internal
memory at all.
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������$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH

 
 The API consists of a set of command messages, sent by the PC, and the response
from the Analyzer is a block transmission or simple ACK, NAK, or BUSY strings
(please note that ACK and NAK are 3-character strings, not�the control
characters).
 

7DEOH��F���$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH

0HVVDJH 'HVFULSWLRQ 5HVSRQVH

READ From PC: Read Next Record(s)
not previously read, from database

Analyzer transmit measurement
record block

READ_ALL From PC: Read All Records
in database, even if
previously read

Analyzer transmit measurement
record block

ERASE_DB From PC: Erase all data in
instrument Database (memory)

Analyzer transmit ACK, when
memory erased

PM_STAT_GET From PC: Read Status of
instrument

Analyzer transmit Status block

CFG_GET From PC: Read Configuration of
instrument

Analyzer transmit Configuration
block

SETUP0_GET From PC: Upload
Instrument Setup

Analyzer transmit Setup block 0

SETUP1_GET From PC: Upload
Instrument Setup

Analyzer transmit Setup block 1

SETUP2_GET From PC: Upload
Instrument Setup

Analyzer transmit Setup block 2

SETUP0_SET From PC: Download
Instrument Setup, Block 0

Analyzer transmit ACK/NAK, at
end of each block

SETUP1_SET From PC: Download
Instrument Setup, Block 1

Analyzer transmit ACK/NAK, at
end of each block

SETUP2_SET From PC: Download
Instrument Setup, Block 2

Analyzer transmit ACK/NAK, at
end of each block

BUSY From Analyzer: When not in
"READY" state

None

ACK From PC and Analyzer: After a
successful block receive

None
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������ 5HDG�'DWDEDVH�6HTXHQFH

• The transmission is requested by the PC via a ’READ_ALL’ or ’READ’
command.

• The instrument transmits the database record(s) consecutively, in
chronological order.

• Each record constitutes a block as described below.
• The PC calculates the checksum of each received block and compares it with

the checksum contained in the block.
• If the checksums match, an ’ACK’ is issued and, if not, a ’NAK’ is issued by the

PC.
• The instrument analyzes the response of the PC and if it is ’ACK,’ it continues

with the next record.  If the response is ’NAK’, the same block is sent in its
entirety once more.

• The end of a block transmission is signaled by a null block (no data characters)
by the instrument.

• Detailed structure of all available communication blocks can be read in "Data
Management Analyzer Application Programming Interface."  This document is
provided by HemoCue upon request.

 
 

������ *HQHUDO�&RPPXQLFDWLRQV�%ORFN�6WUXFWXUH
 

Transfer of Measurement Records, Configuration and Calibration parameters are
executed as block transmissions.  An error-checking FKHFNVXP�is appended to the
data in each block.  Thus, the integrity of the transferred data may be validated by
the receiver and either acknowledged or not acknowledged depending on the
outcome.  The block has a variable length depending on the number of data
characters in the block.  The maximum size of the block is sufficient to contain a
single record.  However, block transfers are not limited to measurement data
alone, but the structure of the record is always the same:

1. STX Start of transmission (STX = 02 hex).
2. NCh Number of characters, from STX to ETX and

including these.  The format transmitted is 3 decimal
characters.

3. Data characters Variable length (one record).  Data fields are
separated (framed) by ;  (semicolon).

4. ETX End of transmission (ETX = 03 hex).
5. CSum 8 bit checksum, from STX to ETX and including

these.  The format transmitted is 3 decimal characters.
6. CR Carriage Return (CR=0D hex).
7. LF Line Feed (LF=0A hex).
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• The checksum is calculated as the 8-bit sum of all bytes (ASCII
character code values) in the transmission block, from STX to
ETX with these included, with no consideration to the carry.

• A null block (0 data characters) marks the end of a, possibly
multi block, dump.

• The maximum-specified length of a block (NCh) is 127
characters.  Hence, with 5 trailing characters, the total length will
be 127 + 5 = 132 characters.

 
������ 6WUXFWXUH�RI�0HDVXUHPHQW�5HFRUG
 

1. STX Start of transmission (02H).

2. NChar; Number of characters, from STX to ETX and including
these.

3. S.No; Serial number of the instrument.

4. CuvBatch; Cuvette Batch Number.

5. CuvExpDate; Cuvette Expiration Date.

6. Date; Date of sample.

7. Time; Time of sample.

8. OpID; Operator id.

9. PatID; Patient id or Control Lot Number.

10. Type; Type of measurement (PAT, QCC, QCL...etc).

11. Val; Value of sample.

12. Units; Units of measurements.

13. P/F; Pass/Fail marking for QC or Critical/[blank] for PAT & 
STAT.

14. QC_Min; Minimum value of QC range or Critical min.

15. QC_Max; Maximum value of QC range or Critical max.

16. QCExpDate; Liquid Control Expiration Date.

17. Comt; Comment code.

18. ETX End of transmission (03H).

19. CSum 8 bit checksum, from STX to ETX and including these.

20. CR Carriage return

21. LF Line feed
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������ 6HULDO�3ULQWHU�RQ�3257��
 

 An 80-column printer with RS232 serial interface may be connected to PORT 1 as
an alternative to the PC connection.  Printouts of the memory contents may be
issued from the touchpad of the Analyzer.
 
 With a Printer connected to PORT 1, a send-only communications link is
established, thus making  block transfers with error detecting checksums and
software handshaking impossible.  However, the connection of an output device is
checked by the hardware handshake line, CTS (pin 8), which must be asserted
(high) to enable printing.  This check may be disabled in Setup Level 2 (to ease
demonstrations).

 
 

1.  Listings to Printer on PORT 1
 

• The listing is requested by the operator, by a "PRINT" command in
"Review & List."

 

• The listings are in accordance with the current selections in the "Review
& List" function of the Analyzer.

 

• The Analyzer transmits the selected records consecutively, in
chronological order.

 

• In order to fit the listing to an 80-column printer, it is formatted with
each record occupying 1 or 2 lines, as exemplified below.

 

• A heading is output at the top of each new list.
 

• If Cuvette Batch parameters are set to OFF in Setup Level 2, then these
two fields are blank in the list.

 

• The first character on each line is indented to column 5, to allow paper
with punched holes.

 

• Space characters are used to separate the fields within each record.
 

• End of line is marked by appending the characters 'CR' and 'LF.’
 
• The instrument analyzes the response of the Printer through the

hardware handshake signal, thus letting the Printer control the pace of
the listing.
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������ 3257����3ULQWHU�/LVW�)RUPDW
 

COLUMN:
00000000011111111112222222222333333333344444444445555555555666666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890

���� 3257���&RPPXQLFDWLRQV
 

������ 6PDOO�6HULDO�3ULQWHU�RQ�3257��
 

 A 20-column printer with RS232 serial interface may be connected to PORT 2.
Each measurement record is immediately printed when the result is ready.  The
preferred device to connect is a small label printer.  The label may be easily
transferred to the patient file.  This output on PORT 2 may be completely disabled
in Setup Level 1.

     HEMOCUE B-HEMOGLOBIN           03/18/00     01:27 AM
     ANALYZER SER.NO:9551-701 074

     DATE      TIME    OPERATOR   PATIENT/LOT     TYPE     VALUE       COMT
                       CUV.BATCH  CUV.EXP.DATE    P/F      QC.RANGE    QC.EXP

     03/17/00  01:47AM 1234567890 123456789012345 PAT      11.6 g/dl   1099
                       9050014    06/01/01        CRITICAL 0.0-12.0

     03/17/00  01:48AM 1234567890 123456789012345 STA      14.3 g/dl   1098
                       9050014    06/01/01                 0.0-12.0

     03/17/00  01:49AM 1234567890 123456789012345 PAT      13.6 g/dl   1097
                       9050014    06/01/01      0.0-12.0

     03/17/00  01:49AM 1234567890 123456789012345 STA      15.7 g/dl   1096
                       9050014    06/01/01                 0.0-12.0

     03/17/00  01:51AM 1234567890                 QCC      12.7 g/dl   1095
                                                  PASS     12.4-13.0

     03/17/00  01:52AM 1234567890 1001   QCL      7.0 g/dl    1094
                       9050014    06/01/01        FAIL     7.6-8.4     06/30/00

     03/17/00  01:53AM 1234567890 2001   QCN      12.0 g/dl   1093
                       9050014    06/01/01        PASS     11.4-12.6   06/30/00

     03/17/00  01:54AM 1234567890 3001   QCH      16.0 g/dl   1092
                       9050014    06/01/01        PASS     15.2-16.8   06/30/00

     03/17/00  02:04AM 1234567890                 ADJ      987         0
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• Immediate Printout of One Measurement Record
 

 1. The listing is initiated by the Analyzer at the end of a measurement.
 
 2. The instrument analyzes the response of the Printer through the hardware

handshake signals, thus letting the Printer control the pace of the listing.
 
 3. A copy of a PORT 2 printout is generated by pressing "Review & List" and

then "B."
 
 4. ’CR’ and ’LF’ characters are used to separate the fields within each record.

 

• Record Structure Samples

 

 
    Patient Record Passed QC Record Failed QC Record

 
 )LJXUH��$��6DPSOH�5HFRUG�3ULQW�RXWV

 
 

 If Cuvette Batch parameters are set to "OFF" in Setup Level 2, then the two fields in
question (lines 3 and 4) are not output to the list.
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������ %DU�&RGH�5HDGHU�RQ�3257��
 

 A Bar Code Reader (BCR) which uses an RS232 interface may be interfaced with
the Analyzer and can be powered by the Analyzer via pin 9 of the RS232
connector.  However, the current required by the reader�must not exceed 20mA.

 
With a BCR connected to PORT 2, a receive-only communications link is
established.  This may be used to enter operator and patient data in a quick and
reliable way, i.e., it is an alternate way for the operator to enter parameters.  Data
from the BCR is received through a RS232 receiver which is always on,
independent of the power down status of the interface chip, thus it is always
possible to receive BCR data. Contact HemoCue Technical Support or your local
distributor for suggestions on compatible Bar Code Readers.



3DJH��� &KDSWHU������6SHFLILFDWLRQV�DQG�0DLQWHQDQFH

HemoCue B-Hemoglobin Data Management Analyzer - Operating Manual

����� +HPR&XH�%�+HPRJORELQ�$QDO\]HU���6SHFLILFDWLRQV

 Dimensions 16.0 x 21.0 x 9.0 cm (6.29 x 8.25 x 3.54 inches)
 

 Weight 1 kg (2 pounds)
 

 Power Drawn from HemoCue AC Adapter or internal
batteries.

 
 120V AC Adapter : 120V AC (105-135), 60 Hz,
Output 6V DC, 500 mA.
 
 230V AC Adapter: 230V AC, 50 Hz, Output 6V DC,
350 mA.
 
 The Analyzer is protected through the self-protected
design of the transformer.  This means that, even if
short-circuited, a hazardous event is remote.  The
Analyzer has an internal voltage regulator with a
built-in current-limiting function to protect the
circuits.

 
 Battery-powered:  The Analyzer is equipped with a
voltage monitor which will display "LOW BAT"
(only when powered by batteries).  Regardless of the
power source, if the voltage is too low to guarantee
an accurate measurement, the Analyzer will shut
down and no measurement will be permitted.

 

 Operating Temperature 15-40° C (59-104° F)
 

 Storage Temperature 0-50° C (32-122° F)
 

 Mode of Operation Continuous
 

 Protection Against Ingress of Water Ordinary
 

 Measurement Range The test is linear up to 23.5 g/dl (235 g/l or 14.6
mmol/l).  Values above 23.5 g/dl must be confirmed
using a suitable laboratory method. Values above
25.6 g/dl (256 g/l or 15.9 mmol/l) are displayed as
"OVERRANGE" ("999" on the data printout).

 Calibration The Analyzer is delivered calibrated against the
hemiglobincyanide (HiCN) method, which is the
international reference method for the determination
of the total hemoglobin concentration in blood.  If
recalibration is required call HemoCue Technical
Support or your local distributor.
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 EMC The HemoCue Data Management Analyzer meets the
requirements in the EMC directive 89/336/EEC, with
amendments 92/31/EEC and 93/68/EEC.

 Method Vanzetti, G., J. Lab. and Clin. Med., 67:1,
 116 (1966).

 
 Principle Sodium deoxycholate hemolyzes the erythrocytes

and hemoglobin is released.  Sodium nitrite converts
hemoglobin to methemoglobin which, together with
sodium azide, gives azidemethemoglobin.  The
absorbance is measured at two wavelengths (570 and
880 nm), in order to compensate for turbidity in the
sample.

 
 
 
����� +HPR&XH�%�+HPRJORELQ�0LFURFXYHWWHV���6SHFLILFDWLRQV

 
 Description The microcuvette is made of polystyrene plastic and

has a body cavity which uptake approximately
10 µl of blood.  The cuvette cavity contains
reagents deposited on its inner walls and the blood
sample is drawn into the cavity by capillary action
and is spontaneously mixed with the reagents.

 
 The distance between the walls of the microcuvette
optical window is 0.13 mm, which permits
photometric determination of hemoglobin in
undiluted blood.

 
 Reagents Sodium deoxycholate, sodium nitrite, sodium azide, 

non-reactive ingredients
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 Storage and Stability Microcuvettes should be stored at room temperature,

18-30° C (59-86° F), at a dry place.  The vial should
be kept tightly capped and cuvettes should be
removed only as needed for testing, just prior to use.
Do not refrigerate.  Unopened vials have a shelf life
of 2 years from the date of manufacture.  The
expiration date is printed on each vial. ��

 
 Vials of cuvettes that have been opened are stable

for three (3) months from the date opened, with the
cap kept on tightly between use.  Label each vial
with the date that it was opened.

 
 The reagents within the HemoCue Microcuvette are

moisture sensitive.  Replace the cap immediately
after microcuvettes are removed from the package.
As this test method relies on photometric
measurement, care should be taken not to hold the
microcuvette by the filling tip.  Also take care to
wipe away all types of contaminating substances
from the sides of the cuvette.  All unused
microcuvettes must remain in their original package.

Discard the cuvette in an appropriate biohazard
container.  All sharps should be disposed of in a
container approved for such use.

 

 
 :$51,1*:  HemoCue B-Hemoglobin Microcuvettes are for�,Q�9LWUR�'LDJQRVWLF�XVH�RQO\.
The chemicals deposited in the cavity of the microcuvette are harmful if swallowed.
Although the reagents are present in the microcuvette in extremely low quantities, consult
local environmental authorities for appropriate disposal.
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����� ([SHFWHG�9DOXHV
 

 The following hemoglobin values are considered normal:
 

• Adult males 13.0-18.0 g/dl (130-180 g/l or 8.1-11.2 mmol/l)

• Adult Females 11.0-16.0 g/dl (110-160 g/l or 6.8-9.9 mmol/l)

• Infants, after neonatal period 10.0-14.0 g/dl (100-140 g/l or 6.2-8.7 mmol/l)

Children, two years to teenage: gradual increase to adult normals.

Due to the wide range of conditions (dietary, geographical etc) which affects normal values,
it is recommended that each laboratory establish its own normal range.

����� /LPLWDWLRQV�RI�WKH�3URFHGXUH

1. Measurement of hemoglobin should be made as soon as possible after the blood has
been drawn into the cuvette.  If the readings in the Analyzer are made later than 10
minutes after the blood has entered the cuvette, false results may be obtained.  It should
be noted that oxygenated blood which has been agitated over a long period produces
oxygen pressure and viscosity at higher than normal levels.  The achievement of
accurate results for blood in this condition requires analysis to be undertaken
immediately after the cuvette has been filled.

2. If air bubbles are seen in the optical eye of a blood-filled microcuvette, the
microcuvette should be discarded and another sample taken for analysis.

 
3. Precaution should be taken not to hold the cuvette by the filling end.  This can

contaminate the optical eye.  Care should be taken in wiping off excess blood from the
outer surface of the optical eye.

4. Values above 23.5 g/dl (235 g/l or 14.6 mmol/l) must be confirmed using a suitable
laboratory method.

 
5. Sulfhemoglobin is not measured with this method.  Carboxyhemoglobin and turbidity

due to leukocytosis or hyperlipemia do not interfere.
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����� 0DLQWHQDQFH

 
 The Analyzer was designed to work for a long period of time without any direct service.
No preventative maintenance is needed for the electronic parts of the Analyzer. The cuvette
holder should be cleaned daily with alcohol or a mild soap solution, after having been
completely removed from the Analyzer first. It can also be autoclaved.  It is important that
the holder is FRPSOHWHO\�GU\ before being replaced in the Analyzer.

 
 The Analyzer’s cover may be cleaned, as needed, with alcohol or a mild soap solution.
 
 To clean the optronic unit (the area inside the unit that the cuvette holder inserts into), use of
the HemoCue Cleaner is recommended (follow the instructions in its package).

 
 
����� (QWHULQJ�0DLQWHQDQFH�5HFRUGV�$FWLYLWLHV�LQWR�WKH�$QDO\]HU

 
 The memory of the HemoCue Data Management Analyzer may be used as a log book for
manual service and maintenance activities (such as 'optronic unit cleaned').  Maintenance
Records store the time and date of entry, Operator ID (if mandatory), and the service or
maintenance activity (stored as a code).  The Maintenance Code range is 970 - 989 and
the codes are user-defined.  Maintenance Records are stored as type "ADJ" (adjust) in the
Analyzer’s memory.
 
 To document service or maintenance activities, follow these steps:

 
1. With power on, pull out the cuvette holder into the loading position.

2. Press the "Setup" button and enter your "OPERATOR ID" (if mandatory).

3. When the screen displays, "ENTER PASSWORD," select "MAINT" ("B") to FKDQJH
the selection to "ENTER MAINTENANCE RECORD?"  Press "C" (OK) or "Enter."

4. When the screen displays, "ENTER MAINTENANCE CODE:," enter a user-defined
code from 970 to 989.  Press "C" (OK) or "Enter."  1RWH:  7KH�0DLQWHQDQFH�&RGH�FDQ
DOVR�EH�HQWHUHG�YLD�D�%DU�&RGH�5HDGHU�

 
 

����� 7HFKQLFDO�6HUYLFH�5HSDLU

 The Analyzer carries a 12 month guarantee from the date of receipt.
 
After the warranty period, service/repair is made at fixed prices.  During the period of
service/repair, a loaner Analyzer can be obtained from your distributor.

Contact HemoCue Technical Support or your local distributor regarding return for service or
repair�
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Accessories, Analyzer, 16
Accessories, System, 16
Application Programming Interface (API), 59
Audible Tones, 7

%
Bar Code Reader Usage, 6, 15, 17, 57, 65
Batch Number, Updating, 37
Blood Collection, Capillary, 40
Blood Collection, From Syringes, 42
Blood Collection, Venous or Arterial, 42

&
Cables, 13
Calibration Verification, Definition, 32
Calibration, Method of, 32
Comment Codes, 9, 20
Communication Ports, 6
Communications Parameters, Ports 1 and 2, 56
Communications, Batch, 58
Communications, Block Structure, 60
Communications, On-Line, 58
Communications, PORT 1, General, 58
Communications, PORT 1-to-PC, 58
Communications, PORT 2, General, 63
Communications, PORT 2-to-Bar Code Reader, 65
Communications, PORT 2-to-Small Printer, 63
Communications, Structure of Measurement

Records, 61
Configure Analyzer, 19
Connections, 80-Column Printer, 6, 14, 15, 17, 56, 62
Connections, PC, 13
Connections, Small Label Printer, 6, 14, 17, 56, 63
Control Cuvette, Cleaning, 33
Control Cuvette, Replacement of, 38
Controls, Hemolyzed, 16
Controls, Whole Blood, 16
Critical Values, 8, 23
Cuvette Holder Positions, 5

'
Data Memory, 10
Data Memory, Type Designators, 10
Display, LCD Window, 4

(
Error Messages During Measurements, 51
Expected Values, 69
Expiration Date, Updating, 35

)
Front Panel, 4

+
Hardware Connections, 57

,
IEC Standards, 17

/
Limitations of Procedure, 69
Linearity Products, 16
Linearity Tests, Procedure, 37
Listings to Printer on PORT 1, 62
Lot Number, Updating, 35
LOW BAT Warning, 11

0
Maintenance Records, 9
Maintenance Records, Entering, 70
Maintenance, Analyzer, 70
Measurement Range, 66
Measurement Record, Immediate Printout, 64
Measurement Records, Samples, 64
Memory Erasure, Setup Parameters Requiring, 21
Memory Erasure, Steps For, 21
MEMORY FULL Message, 8, 20
Memory, Analyzer, 10
Microcuvette, Storage and Handling, 68

3
PAT. TEST LOCKED-OUT message, 8, 33, 44
Patient Test, Performing a, 44
Power Source, AC Adapter, 12
Power Source, Batteries, 11
Printer List Format, 63
Proficiency Test, Procedure, 38

4
Quality Control (QC) testing, 32
Quality Control Cuvette Check Procedure (QCC

Test), 33
Quality Control Testing, 8
Quality Control, Liquid, Procedure (QCL, QCN,

QCH, QCO Tests), 35

5
Read Database Sequence, 60
READY State, 7
Review & List Function, 9, 46
Review and List, Memory Codes, 47
Review Menu Function, 46
RS232 Connector Pinouts, 56
RS232 Ports, 56
RUN ALL QC TESTS Message, 8
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6
Self Test, 7, 19
Serial Number, Control Cuvette, 33
Setup Level 1, Detailed Instructions, 30
Setup Level 1, Quick Instructions, 25
Setup Level 2, Detailed Instructions, 26
Setup Level 2, Overview, 20
Setup Level 2, Quick Instructions, 23
Setup Level Programming, General, 22
Software for PC, Installation, 15
Software, Communications/Data Management,

12, 15, 19, 58
Specifications, Data Management Analyzer, 66
Specifications, Microcuvettes, 67
Specifications, Operating, 66

Specifications, Storage, 68
STAT Test, Performing a, 45
System Components, 2
System Features, 1

7
Target Values, Updating, 35
Technical Service/Repair, 70
Touchpad Buttons, 5
Troubleshooting, Hardware-Related Errors, 53
Troubleshooting, Information Messages, 50
Troubleshooting, Operation-Related Errors, 54
Turbidity, 3
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A Bar Code Reader (BCR) may be used to enter various data into the Analyzer.  This includes entry
of the user-definable Maintenance Codes (970-989) and Comment Codes (1000-1099).  For user
convenience, this Appendix provides the bar code sequences for both the Maintenance Code and
Comment Code ranges.

A.1�Maintenance Codes
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 A.2  Comment Codes
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 Comment Codes - continued
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 Comment Codes - continued
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 Comment Codes - continued
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